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= ATUTORTS =--- 
Aſtronomy a« Geography. 


Or an eaſfie and ffe:dy way to know the USE of both the 


GLOBES, 
Celeſtial and Terreſtrial, 


In Six BOOKS. 
7. Teaching the Rudiments of Aſtronomy and Geography. 
2. JShewing ( Aſtronomical and Geographical Problemes. 
Thee 3 by the YProblemes in Navigation. 
4: /GLOBESQ Aſtrological Problemes. 
5.\ the ſoluti- )G,omonical Problemes. 
6. 92. of T rigonometrical Problemes. 


More fully and amply than hath yer been ſer forth, either by 
Gemna Friſins, Metius, Hues, Wright, Blaew, or wn others that have 
taught the Uſe-of the G L OBES: And that ſoPlainly and Me- 
thodically, that the meaneſt Capacity may at firſt Reading appre- 
hend it, and with a little Practice grow expert in theſe Diving 


SCICnces. 
With an APPENDIX ſhewing the Uſe of the Prelczaict 3h 
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The - Fourth Edition Cozxrected and Enlarged. 


By JOSEPH MOXON. 


Whereunto is added the Antient Poetica! Srories of the Stars: ſhewing 
Reaſons why the ſeveral Shapes and Forms are pic:u.ed on the Celeſtial Giobe, 


As alſo a Diſcourſe of the Antiquity,Progreſs and Awgmentationof Aſtronomy. 


CE, 4 


Job XXVL MM; 


He firetcheth out the North over the empty place, and hangeth the Earth upon nothing 
By his Spirit he hath garniſhed the Heavens : His hand hath framed the crooked Serpent 


LONDON. 


Printed by S. Royeroft, for Foſeph Moxon : and Sold at his Shop in 
Ludgate Street, at the fign of Arlas. 1686. 


TOW TWI 
RIGHT HONOURABLE, 


ROGER, 


EARL of CASTLEMATIN. 


My Lord, 


| OBO Loraſhips ample com- 
Wy prehenſion of the Sphere 
== 1m all its Conſtitutions is 
Fe Jo ſufficiently ſhewn im 
SEE 
| your moſt excellent In- 
vention of the Engliſh Globe , aud the 
many Ingenions and Novel Uſes you ap- 
| ply it to, in your accurate Book of its 
' Uſe, that I ſhould diſcover an unpardon- 
able ignorance to preſent a Book with this 
Title to your Lordſhip, as Such. There. 
fore, Pray my Lord, do not think 1 do: 
| But 


—— <—wS 


But in this Fourth Impreſſion I take 
the opportunity, as well to ſhew my hums- 
ble Reſpeits to your Lordſhip, as to 
let your Lordſhip ſee that your Lord. 
ſhip is Author of an Addition tg it ; 
and thexefore wu!l," I bopg, dgccey:;. this 
Dedication : for by your *Eord/hipt di. 
rettions I have ſupplied the die, 
your Lordſhip well might wonder at, in 
your Book of the Uſe of the Eng- 
liſh Globe. 


Ay Lord, RO GIL 

I am | 
Your Loxd(hips 

moſt Humble and Obedient 
SCrvant, 

Foſeph Moxaon. 
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To the Reader. 


Courteous Reader. 
HeGlobes ir rhe fft Stady 4 Leavntr obight to nndevtake, for without x 
comprrent appriienſion of thivn be will not be able to nnd evſtand any 
Authey either i Aftrohomy, Aſtrology, Navigation, or Trigonometry 
ove my aim in thi; hath beet ro make the Uſe of them w1cry 
plain, and eafie ro the mieameſt Capacities : In profecution of which Deſign, 1 don? 
the Learnedeh ſort my be apt to Cenſure me guilty of Prolixity, if not Tautology : 
Becauſe the precepts being plain, they may account ſome of the Examples Uſeleſs. 
But I deſire them to conſider, that I write not to expert Praftitioners, but to Leav. 
ners ; to whom Examples may prove nure Inſtruftive than Precepts, Beſides, 1 
hope to —— e by an ample liberal plainneſs to fall in love with the Studies, 
that formerl e been diſheartened by the Crabbed brevity of thoſe Authors that 
have (in affers as it were rather writ Notes for their own Memories, than 
ſufficient Documents for their Reader: InfiraFions. 
The Globes fer which this Book is written are nrw Globes that I ſct forth which as 
T told you in wy Epiſtle to the Reader of Blaws Book differs ſomewhat from other 
Globes ; wind that both the Coeleſtial and the Terreſtrial ; mine being the lateſt 
dene of any, and to the accompliſhing of which 1 have not only hod the help of at 
or moſt of the beſt of other Glober, Maps, Platts, and Sea-drafts of New diſcove- 
ries that were extant for the Terreſtrial Globe, but alfo the Advice and dive. 
Hions of divers able Mathematicinns both in England and Holland for Tablez and 
Calculations both of Lines and Stays for the Cotleftial : upon which Globe I have 
placed every Star that was obſerved by Tycho Brake and other Obſervers, one 
degree 'of Longitade farther in the Ecliptick than they are on any other Globes : 
fo that whereas on other Globes the placts of theStars were correſpondent with they 
places im Heaven 69 Yewrs go, when Tycho obſerved them, and therefore cecov- 
ding to his Retle wait almft a degree of their Frue places in Heaven at this Trae : 
I have ſet every Star one degree farther in the Ecliprick, andl veftified them on the 
Globe according to the true place they had in Heaven in the Yeav 1671. 

On the Terreftrial Globe 1 have inſertex all the New Diſcoveries that have been 
made, either by our own or Forraign Nawvigators, amd that both in the Eaſt, Wet, 
North und Seth parts of the Earth.In the Indies we have in theſe _ _ 
many ſpacious places diſcovered, many Tithds [nſt#ted, and generally the whole 
rk yy the Coplivy reftified and FAS) thai to the Cinft 'of Gina Japan, 
Giloli, Or. Hr the Sviith Se2 beripeen tHe Baſt ind Welt Tridles ##e ſcattered many 
IRimds, which for the unce#tain knowledgs fiir Times bud of the are either 
wholly left out of ether Globes, or elfe 1#7d down ſoirronennſly that little of evedie 
can be attributed wito thim . California is ſothd to be an 1/7and; though el; 
Sopets ro be pave f the mat Continent, ron og ov #d; imagined 
ro ruſt it elf fort ' cloſe to the Coaſts of Cattaio, id  rhate he ſappoſed 
Straiffhts of Anian. The P:ftern Shodrs of tht Welt Thdics ave mive acturarely 
deſcribed than formerly , as you may ſee if you compart Tevreſtr:at 
Globe : that Ihave lately ſet th with the Journals of the latef® Navigator: : 
And if you chihfire them with other Globes you will find 5,6,yea 7 degrees difference 


in 
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To the Reader. 


in Longitude in moſt Places of theſe Coaſts. Magellanica which heretofore was though 
to be part of the South Continent called Terra licognita is now alſo found to be an 
Iland, All that Trafk of Land called Terra Incognita 7 have purpoſely omitted, 
becauſe ar yet we have mo certainty whether it be Sea or Land ; unleſs it be of ſome 
parts [ately found out by the Dutch ; who having a comvenient Port at Batavia mm 
java, have from thence ſent forth Ships Southwards, where they have found ſeve- 
ral wery large countries ; one whereof they have called Hollandia Nova, anather 
Zelandia Nova,another Anthoni van Diemans Land;and divers others ſome mbercef 
le near our Antipodes ; as you may ſee by my Terreſtrial Globe. Again, Far to 
the Northwaras there are ſome New Diſcoveries , even within fix degreeo-of the 
Pule : The Drafts to the North Eſtwards 1 have laid down even as they were de- 
ſcribed Ly the Searchers of thoſe parts for a paſſage into the Eaſt Indies. And 
alſo the D.jcoverics of Bahn, Captain James, and Capt. Fox (owr own Corn- 
rry-men) that atten;pted the finding a paſſage that way into the South Sea. 

I alſo told you what difference there is m ſeveral Authors about plating the firſt 
Meridian , which is the beginning of Lengitude ; that Ptolomy placed it at the 
Fortunate Lilands which AM. Hucs pag 4. chap. 1. in his Treatije of Globes prove; 
te be the Iſſands of Cabs Verde, and not thoſe now called the Canary Iſlands ; be- 
cauſe in his Time they where the fartheſt place of the Diſcovered World toward: 
the ſetting of the Sun: Others placed itat Pico in Tenerifta ; Others at Corvus and 
Flora ; becauſe under that Mcridian the Compaſs had no Variation, but did then 
duly reſpef the North and South;Others for the ſame Reaſon began their Longitude 
at St. Michaels ; and Others between the 1lands of Flores and Fayal : And the Spa- 
niarcs of late by reaſon of their great Negotiation m the Welt Indies, have be- 
gun their Longitude at Toledo there, and contrary to all others account it Weſbward«. 

Therefore 1 ſering ſuch diverſity among all Nations, and as yet an Uniformity 
at heme, choſe with our own Country-men. to place my Firſt Meridian at the lie 
Gratiola, one of the Nes of Azores. 

By the different placing of this firſt Meridian it comes to paſs that the Longitude 
of places are diverſly ſet down in different Tables ; For thoſe Globes or Maps that 
have their firſt Meridian placed to the Eaſtwards of Gratioſa,bave all places coun- 
ted Eaſtwards between the ff Meridian and the Meridian of Gratiola in fewer 
degrees of Longitude : And theſe Glober and Maps that have their firſt Meridian 
placed to the Weſtwards, have all places counted Eaſtward: from the Meridian. of 
Gratiola, aud their frſt Meridian in a greater number of degrees of Longitude , - 
and that according as the Arch of Difference is. 

As an Appendix to this Book I have added 8 deſcription of the Prolomaick, 
Spheres, and have inſerted ſome particular Problemes of its uſe : tagether with In- 
firuFrons how the whole uſe of that Sphere may eaſily be known by this Book. 

I have alſe annexed a ſmall ColleFion out of Dr. Hood, which declaves the 


: Reaſont why ſuch ſtrange Figures and Forms are piflured on the Calefial Globe: 


and withal the Poetical Stories of every Conſiellation, 

T likewiſe thanght good 10 add at the latter end of this Book, a ſmall Treatiſe, 
inticuled The. Antiquity , Progreſs, and Augmentation of Aſtronomy, 1 may 
without partiality grve it the Encomium of a Pithy, Pleaſant, and Methedical 
piece :\ It was written by Galſendus, and is worthy the Peruſal of all Ingenious 
Lowers of the Studies. | 


Joſeph Moxon, 


The Fiſt BOOK. 


Being the firſt Rudiments of 


Aſtronomy and Geography. 


OR,.A 


Deſcription of the Lines,Circles,and other Parts of the 


GLOBES. 


ERAFACE 


— 


He Students of all Arts and Sciences have ever 

propoſed a Maxim, whereon (as on an allowed 
Truth) the whole Science hath dependance : and by 
ſo much the more demonſlrable that Maxim #, ſo much 
the more of Excellency the Science may claim. 

Thu of Aſtronomy and Geography comes not behind 
any;for htrein we ſhall only admit (with the Ancients) 
that the Form of the viſible World & Spherical: Ngsther 
ſhall we beg our Aſſertion any further than Ocular 
Appearance will demonſtrate: every Mans Eye being his 
Tudgeif he be either on aPlain field, or at Sea, where 
nothing can hinder a free inſpettion of the Horizon, 

Upon good —_—_ thereſorethey aſſerted the Spherti- 
cal form of the Whole : and alſo concluded the Parts to 
be Round : I mean,every intire Subſiſtence,as the Stars, 
Planets,and the Earth. In the Celeſtial Bodi& ( «« the 
Stars and Planets) thu « alſo viſible ; and therefore un- 
controulable : But that the Earth @ Round proves with 

B ihe 
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the unskilf ul, maiter of diſpute ; they frequently objeite 
ing with S,'Auſtine the words of the Scripture , which 
ſay, He hath ſtretched forth the Corners of the Earth ; 
not conſidering whether thoſe words were ſpoken as al- 
luding tothe amplitude of Gods Omnipotence , or that 
the Corners were meant Capesof Land, which indeed 
are ſtretched forth into the Sea, Bnt that the Earth « 
Round # proved by divers certain and infallible Rea- 
ſons. 

As fir ft, By the Navigations of our Age,Divers able 
and honeſt BT Sailing and continuing an Eaſter- 
ly Courſe, have at length arrived (without turning 
back) to the ſame Place from whence they ſet forth : 
witneſs Magellanicus, $:r Francis Drake, Tho. Caven- 
diſh, Oliver vander Noort, W. Schouten, tSc. 

Secondly, By the length of Degrees in every Parallel; 
for it # found by Daily obſervation that the Degrees of 
every Parallel upon the Earth, hold the ſame proportion 
tothe Degrees of the EquinoQial, as the Degrees of the 
ſame Parallel upon an Artificial Globe oy Sphere do to 
the Degrees of the greateſt Gircle of the ſame : Thu Av- 
gument alone s ſufficient : yet take ove more from viſible 
Appearance ; and that # thu ; The ſbadow which the 
Earth and Water together make in the Eclipſe of the 
Moon &« always a part of a Circle ; therefore the Earth 
and Water, which « the Body ſhadowing, muft alſo be a 
Circular or Round Body ; for if it were three ſquare , 
four ſquare, or any other form, then would the ſhadow 
which it makes in the Moon be of the [ame faſhion. 


Beſides Of all figures the Sphere or Globe @ moſt Pey- 
feft, moſt Capacrous,and moſt Intire of it ſelf , without 
either Toynts or Angles ; which form we may alſo per- 
cerve the Sun, Moon, and Stars to have, and all other 
things that are bounded by themſelues,as Drops of Wa» 
ter, and ot her liguid things. 


Bit 
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But there # another frequent Argument againit the 
Globulous form of the Earth ; aud that w, That it ſeems 
impoſſible that the Earth ſhould be Round, and yet alſo 
Inhabitable in all Places : For though We that Inhabit 
on the top of the Earth go with our Heads upwards ; yet 
thoſe that Inhabit underneath us muſt needs go with 
their Heads downwards, like Flyjes on a Wall or Ciel- 
ing ; and ſo be in danger Li falling into the Air. 

For Anſwer hereunto, Firſt, Tou muſt underſtand that 
in the Center of the Earth there @ an Altraftive and 
Drawing Power,which draws all heavy ſubſtances to 
it : by virtue of which Attrattive Power , things ths 
looſed fromthe Earth,w1ill ag ain incline and cling to the 
Eartl1,and ſo much the more forcibly, by how much the 
heavier they are ; as a Bullet of Lead let fall ont of the 
Air,inclines towards the Earth far more violently and 
ſwiftly than a Bullet of the ſame bigneſs of Wood or Cork. 

Secondly, Tou muſt nnderitand that inveſpett of the 
whole mverſe there «no part either Opper or T/nder; 
but all parts of the Earth are alike incompaſi with Heaz 
ven ; get in reſpetF of the Earth, it is Heaven, 
which we take = the T/pper part: and therefore 
we are ſaidiogo with our Heads upwards; becauſe our 
Head( of all the parts of our Body) neareſt to Heaven, 

Now that this Altrattrve Power lies in the Center 
of the Earth « proved by this Argument: If the Altra- 
five Power were not in the Center , a Plumb-line let 
fall would not make Right Angles with the Superficies 
of the Earth ; but would be Aitrafted that way the At- 
traftive virtue lies, and ſo make unequal Angles with 
the Superficies: But by ſo many Experiments as have yet 
been made,we find that a Plumb line continued,though 
never ſo Deep, yet it alters no Angles withthe Super fi- 
cies of the Earth; and therefore undoubtedly the Aitr a- 
Five Power lies inthe very Center, and no where el[e. 

B 2 CHAP. 
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CHAP, 1. 
$6 I. What a Globe s. 


Globe (according to the Mathematical Definition) is a 
perfe& and exat round Body , contained under one 
Surface. 

Of this Form (ashath been proved)conſiſtsthe Heavens and 
the Earth: and therefore the Ancients with much Pains, Stu- 
dy and Induſtry,cndeavouring to imitate as wellthe imagina- 
ry as the real appearances of them both, have Invented two 
Globes; the one to repreſent the Heavens, with all the Conftella- 
tions, fixed Stars, Circles and Lines proper thereunto , which 
Globe ts called the Celeſtial Globe; and the other with all che 
Sea Coaft, Havens, Rrvers, Lakes, Cuies,Towns, Hills,Capes,Seas, 
Sands,&c. as alſo the Rumbs , Meridian , Parallels, and other 
Lines that ſerve to facilitate the Demonſtration of all man- 
ner of Queſtions to be performed upon the fame : and this 
Glebe is called the Terreſtrial Globe. 


0 I]. Of the two Poles. 


Every Glebe hath two Poles, the one North, and the other 
Seuth. The North Pole is the Nerth point of the Globe : The 
Sewrh Pole 15 the South point. 


$ II. Of the Axis. 


From the Center of the Globe both ways proceeds a Line 
through both the Poles,and continues it ſelf infinitely ; which 
is called the Axis of the World; and is repreſented by the two 
wyers in the Poles of the Globe : Upon theſe two wyers the 
Globe is turned round, even as the Heavens 1s imagined to 
move upon the Axs of the World. 


$ IV, Of the Braſen Meridian. 


Every Glebe is Hung by the Axs at both the Poles in a Bra- 
fen Meridian,which is divided into 360 degrees, (or which is all 
one)into 4 Nineties : the firſt beginning at the North Pele, is 
continued fromthe left hand rowards the right till the termi- 
nation of go degrees, and is marked with 1 0,20, 37,40,&Cc. to 
9o.from whence the degrees are numbred with 80,70,60,0c. 
to o.which is in the South Pole : from whence again the degrees 
are numbred with 80, 70,60,&c. to o. and laſtly from © the 
degrees 
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degrees are numbred with 10, 20, 30, to 90. which is again 
in the North Pole. 
This Braſen Meridian is of great uſe ; for by the help of ir 
ou may find the Latitude of all Places, the Right Aſcenſion 
and Declmation of all the Stars, &c. and Recife the Globe to 


any Latitude. 
. $ V. Of the Horizon. 


The Horizon 15 a broad Wooden Circle, encompaſſing the 
Globe ; having two Notches un it, the one in the North, the o- 
ther in the Sowrb point : The Notches are made juſt fit to 
contain the Braſen Meridian that the Globe is Hung in : In the 
Bottomor under Plain of the Hcriz,on there ſtandsup a Prop, 
or (as it is called) a Bed, in which there is allo a Notch, in- 
to which Notch the Bra/en Meridian is allo let,fo low as that 
both ir and the G/obe may be divided into ewo equal halts by 
the upper Plain of the Wooden Horizon. Theſe Notches are 
as gages to keep the Globe from inclining more to the one 
ſide of rhe Wooden Horizen than the other. 

Upon the upper Ylain of the Horizon is ſeveral Circles deli- 
neated : as firſt the Inner Circle,which is a Circle divided into 
twelve equal parts ,viz.intorwelve Signs, every Sign having its 
nameprefxed to it ; as to the Sign of Y is the word Aries ; to 
v the word Taurw, &c. every Sign again is divided into 30 
equal parts which are called Degrees, and every tenth Degree 
is marked with 10, 20, or 30. 

Nextto the Circle of Signs is a Kalender or Almanack,accord- 
ing to the O/d S:ile uſed by us here in Englandgeach Month he- 
ing noted with irs proper name; as fanuary, February, March, 
&-c. andevery Day diſtinguiſhed with Arithmetical Figures, 
as 1,2, 3, 4, &Cc. tothe end of the Month. 

The other Kalender is a Kalender of the New Stile; which is in 
a manner all one with the 0/4; only inchis Kalenderthe Month 
begins tea days ſooner than they do in the ocher : and to this 
Kalender(becaulc it was in{tirutzl by the Church of Reme)there 
1s annexed the Feſtival Days celebrated by the Romiſh Church. 

The ewoother C:rcles are the Circles ot the Winds;che inner- 
moſt having their Greek and Latine names , which by then 
were but ewelve; and the outermoſt having the Engliſh 
Names, which for nore precilcncl; are rwo and thirty. 


The 


A Tuto:to Aftronam? an Gcoxraphy, | Book 4, 


Theuſeofrheupperplainof the Hori2n is todiſtinguiſh the 
Day from the N:gor;the Riſing and Serting of the Sun, Moon, or 
Stars,&c. and tor the nnding the Azimurb,and Amplitude Cc, 


$- VI. Qf the Quadrant df Altirude. 

The Quadrant of Altitude is a thin Brats Plate,divided into 90 
Degrees,and marked upwards with 1 0,20, 30,40,&c.to go.Itis 
rivicted oa Braſs Nut, which 1s fitred to the Meridian,and hath 
a Screw.in it,to {crew upon any Degree of the Meridian. When 
itts uſed itis moſt commonly Screwed to the Zenith. Its uſe i; 


| intoHalfsand Quarters, which H 


tor meaſuring the Altitudes, finding Amplitudes, and Azimuths, 
and deſcribing Almicantaraths.lt would ſomerimes ſtand you in 
good ſtead if the Plate were longer by the breadth of the Hori- 
20x than go Degrees ; for then that length being turned back 
will ſerve you inſtead of an Index : when the Nzt is ſcrewed 
to the Zexith,to cuteither the Degrees or Days of cither S::le 
or the Points of the Compaſs in any of thoſe Circles concentri- 
cal to the innermoſt edge of the Horizen : which the Eye 
cannot fo well judge at. 


$ VII. Of the Hour Circle, and its Index. 
The Hour. Circle is a {mall Braſen Circlesfitred on the Meridi- 
an,' whole Center is the Pole of AT FR 


the World:lr is divided into the 5 2 
4 | i S F . 

4 
? " 


24 Hours of theDay andNight, 
and cach Hour is againdivided /\{ / 


in..a Revolution of the Globe! 
are all pointed at with an 1n-\z} 
dex , which to that purpoſe is 
titted on the Axs of the Globe. \ 

The uſe of the Hour Circles 
for the ſhewing the Time of 
the ſeveral .. Mutations and 
Configurations of Celeſtial Ap- 
PCATAanges 
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$ VIII. Of the Nautical Compaſs, or Box and Needle. 


uſt under the North point of the Horizon, upon the under- 
moſt Plain is ſometimes fixed a Nautical Compaſs, whole North 
and South line muſt be Parallel to the North and South line 
of the Horizon. "The Uſe of it is for ſetting the Angles of 
the Globe correſpondent to the Angles of the World. 


j 
$ IX. Of the Semi-Cirele of Poſition. / 


Thoſe that are Afrolegically addicted, will want a Circle 
of Poſition to their Globes. 

This is a Semi-Circle made of Brafs,and divided into 1 80 de- 
grees,numbred trom the Equinoetial on either ſide with 10,20, 
30,&c.to go. Arthe two cnds there is an Axs, Which is fitted 
into therwo Holes of rwo ſmall Studs, fixed in the North and 
South line of the upper Plain of the Horizon : upon this Axis 
it is moved up and down,according to the intent of your O- 

ration. 

The Ulſz of this Circle of Poſerion is, for the finding the rwelwe 
Aſtrological Houſes of Heaven; and alſo for finding the Circle 
of Poſition of any Star or Point in Heaven. 

Thus much may ſerve for the lineaments circumjacent to 
the body of the Globe. The next diſcourſe ſhall be 
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Of the Circles, Lines,fSc. deſcribed upon the Superficics 
of the Globe;beginning with the Terreſtrial Globe;and 


$6 I. Of the Equator. 


He Equator is a great C:rc/e,cacompaſiing the very middle 
of the Glcbe berween the two Poles thercof,and divides it 
intotwo equal parts,the one the North part,and the other the 
South part. It is (as all Great Circles are)divided into 360 e- 
qual parts, which are called Degrees. Upon this Circle the Lon- 
itude is numbred, from Weſt to Ea#t , and trom this Circle 
th ways,viz.North and Scurh the Latitude is reckoned. It i; 
called the Equator, becauſe when the Sun comes to this Line 
(which is twice in one Year, to wit, on the Tenth of _—_ 
an 
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and the Thirteenth of Seprember) the Days and Nights are 
Equated, and both of one Length. 


$ II. Of the Meridians, 


There arc infinite of Meridien, for all Places lying Eft 
or Weſt from one another have ſeveral Meridians ; but the 
Meridians delineated upon the Terreſtrial Globe are in number 
36, ſo that between two Meridians is contained ten Degrees 
of the Equator. From the Firſt of theſe Meridians (which is 
divided into twice 9o Degrees) accounted from the Equater 
towards either Pole, is the beginning of Longitude, which up- 
on our Engliſh Globes is at the Iſle Gratioſa,one of the Ifles of 
the Azores,and numbred inthe Equator Eaſtwards,with 10,20, 
30.&c.to 360. round about the Globe, till it end where it Le- 
gan. 

They are called Meridians, becauſe they dividethe Day into 
two equal parts: for when the Su» comes to the Meridian of 
any Place, it is then Mid-day, or Full-Noon. 


$ III, Of the Parallels. 


As the Meridian: are infinite, ſo are the Parallels;and as the 
Meridian lines delincated upon the G/obe are dr iwntthroughno 
more than every tenth Degree of the Equator,ſo arethe Paralle/s 
alſo delineated but upon every tenth Degree of the Meridian - 
leſt the Globe ſhould be too much filled with Superfluiry of 
Lines, which might obſcure the ſmall Names of Places. The 
Parallel Circles run Eaſt and eſt round about the Glebe, even 
as the Equator, only the Equator is a Great Circle,and theſe are 
every one leſs than other ; diminiſhing gradually cill they 
end in the Pole. The Parallels are nurabred upon the Mer:- 
dian with 10,20, 30, &c. to go. beginning in the Equator , 
and ending in the Pele. 

They are called Parallels ; becauſe they are Parallel to the 
Equator. : 


$ IV. Of the Ecliptick, Tropicks,and Polar Circles, 


Theſe Circles though they aredelincated upon the Terreſtrial 
Globe,yet they are moſt proper to the Cele#tial; and therefore 
when I come to the Cele/t:al Globe, I ſhall define them unto 
you. 
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$ V. Of the Rhumbs, 


The Rhbumb: are neither Circles nor ſtreight Lines, but Heli- 
ſpherical or Spiral lines: They proceed from the Point where 
we ſtand,and wind about the Glebe till they come tothe Pole; 
where at laſt they loſe themſelves. They repreſent the 32 
Wind: of the Compaſs. 

Their Uſe is to ſhew the Bearing of any two Places one 
from another : that is to ſay, upon what Point of the Compaſs 
any Shoar or Land lies from another. 

There are many of them deſcribed upon theGlobe, for the 
better direing the Eye from one Shoar to theother,when you 
ſeek after the Bearing of any two Lands.Some of them (where 
thereis room forit) have thefigure ofthe Nautical Card drawn 
about the Center or common interſe&tion, and have ( as all 
other Cards have) for the diſtintion of the North Pont , a 
Flowerdeluce pict:red thereon. 

They were firſt called Rhumbs by the Portugals ; and the 
name fince Uſcd by Latine Authors, and continued by all 
Writers that have Occaſion to ſpeak of them. 


$ VI. Of ihe Lands, Seas, Iſlands, Sc, Deſcribed upon 
the Terreilrial Globe. 


The Land deſcribed upon the Globe is bounded with an ir- 
regular Line, which runseurning and winding into Creeks and 
fingles, even as the Shear which it repreſents (doth.) For the 
berter diſtinction of Lands,&c.thisline is couloured cloſe by one 
ſide thereof with divers Coulours,as with Red, Yellow,Green, 
&c.theſe Coulours diſtinguiſh one part of the Continent from 
the other ; and alſo one {end from another. That ſide of the 
line which incompaſſes the Coulours , is the bounds of the 
Land; the other fide of the line which is left bare without 
Coulours,is the limits of the Water. 

The Land iscither Continents,or Iſlamds. 

A Continent isa great quantity of Land, not interlaced or (c- 
parated by the Sea,in which many Kingdoms and Principalities 
are contained ; as Exrope, Aſia, Africa, America. 

An I/landis a partof the Earth,environed round with Waters, 
as Britain, fawva S. Laurence Iſle, Barmudas,&C. 

Theſe againare ſubdivided into er Cynit hams * 
1M. 
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A Peninſula is almoſt an Iand; that is, a Track of Land, 
which being almoſt encompaltked round with Wqrergis joyned 
to the firm Land,by ſome lictle 1} -mxs;.as. Molacca in the Loft: 
Indies,&c. 

Ar Times is alittle narrow Neck of Land, which joyneth 
any Penn ta tothe Continent; as the Straits of Dariere in Peru, 
and Corinth in Greece. | 

A Preomontory is fome High Mcurtain,which ſhooteth it ſelf 
into the Sea,theurmolt Endor Point of which is calle a Cape; 
as that great Cape of goed Hope, and Cape Verde in f/rica. 

The Water is cither Ocean,Sea,Straits,Creeks, Lakes,or Rivers. 

The Ocean is thatgeneral collection of all Waters, which in- 
vironeth the whole, Earthon every fide. | 

The Sea is a part of the Ocean ;. to which we cannot come 
but through forme Strait, as Mare Med:terraneum, Mare Balti- 
cum, and the like. : 

Theſe take their names cither from the adjacent Places,as the 
BrittiſhOcean,che Atlamick Sea,&c.or trom the firſt Diſcoverer; 
as Mare Magellanicum ;,, Dawvs and Ferbiſhers Straits , &c, Or 
from ſome remarkable accident,as Mare Rubrum,trom theRed 
coulour of the Sands ; Mare eA:geum, Pontis Enx;mes,and the 
like. 

A Strart is a part of the Ocean reſtrained within narsow 
bounds,and opening a way to the Seas ; as the Strains of Gi- 
braltar, Hellefpont,SCC. 

A Creek, 1s acrooked Shoarthruſting out ( as it were ) two 
arms toimbrace the Sea,as Sms Adriaticus, Sinus Perſicus, &C. 

A River is a {mall Branch ot the Seg,flowing 1nto the Land; 
as Thames,Tiber, Rhine, Nils, SCC. 

Now that theſe Lands, Iſtands, T owns, Seas, Rivers,XC. may 
at the hrit ſearch be found upon the Globe, all Geegrapbers have 
placed them thereon according to Longitude and Latitude. 


$ VII. Longitude, 


The Longitude 15 an Arch of the Equator, comprehended 
berween 'the Firff Meridian -and the Meridian of the Place you 
inquireafter. Ir 3s numbered on the Egquetor from the Weſt to 
the'Eattward: with io, 20,39,tD 360 Degrees,till 4t ead where 


|t began. 
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$ VIII. Latitude, 


The Latitude is an Arch of the Meridian comprehended be- 
eween the Equator and the Place enquired after. It isgnumbred 
on the Meridien trom the Equator both ways, wiz. North and 
South,rill it come to the Poles,or go Degrecs. 

Thus much may ſerve for the deſcription of the Terreſtrial 
Globe : I therefore come to treat of the Celeſtial. 


'CHAP.II. 
Of the Coeleſtial Globe,or the Eighth Sphere,yepre. 
[ented by the Celeltial Globe © zts Motion , and of the 
Circles,Lines,lmag*$,Stars,&c, de/cribed thereon, 


$ 1, Of the erghih Sphere. 


He Eighth Spbere wage is the Sraryy HeavenSrepreſent 

by the Cz/e/t:al Wh becauſe upon the Convexity of it, 
all the Srars and viſible appearances are laced according tothe 
order that they are ſituated in the Concavity of the Eighth 
Sphere. It is called the E:gbth Sphere ,Becauſe between itand 
us are contained ſeven other Heavens or Spheres;as 1.the Moor; 
2. Mercury, 3.V enus, 4. the Sun, 5. Mars, 6. Fupiter, 7. Saturn , 
and cighthly the Starry Heaven. The Ancients have made the 
Syſteme of the World to conlilt of two other Spheres, called 
the Chryſtalline Heawven,anc the Primum Meobile:or firſt Aover : 
as in the following Figure is preſented. 
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A Figure wherein may be ſeen the Compoſition of the 
whole frame of the World. 


$11. Of the Mution of the Eighth Sphear, 


i There hath been attributed to the Eighth Sphear a twofold 
þ Morion;the one called its Diuurnal Motion,which is made from 
Eaft to Weſt qipon the Poles and Axis of the World, and the 0- 
ther called its Second Mot;zen ; which is made from Weft to 
Eatt upon the ſes and Axis of the Ecliprick, 

The Diurnal Motion is cauſed by the violent Motion of the 
Primum 
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Primum Mobile;forin 2.4 Hers it carries along with it,not only 
the Eighth Heaven or Orb of Fixed Stars, but the Orbs of the 
Sun,the Moon,and all the reſt of the Planets. It is called the 
Diurnal Motion, becaule it is finiſhed in one Day. 

The Second Motion is unproperly attributed to the Eighth 
Sphear, it being indeed the Motionof the Equinetia!, though 
Authors ſomenmes careleſly mention the one inſtead of the o&- 
ther. Therefore in the next Se&ion,where I treat of rhe Equ:- 
»o#ial,L ſhall at large explain unto you the nature ofthis mil. 
called Second Motion. 


$ HI. Of the Equinc al. 


The Equine#ialon the Czleftial Glube,is the ſameline former- 
ly called the Equator upon the Terreſtrial ; only with this ditfe- 
rence, that the Equator remains fixt upon the Terreſtrial Globe , 
bur the Equino#:al upon the Celeſtial Globe is moveable; (or at 
leaſt muſt be imagined to move) contrary tothe Diurnal Mori- 
on from Weſt to Eaſt,upon the Poles of the Ecliprick : I ſay ima- 
ginedto move,Becauſe inthe Heavens it, with its whole Orb,viz. 
the Eighth Sphere,doth really move,though on a material Globs 
it would be inconvenient comakea moveable Equineftial, and 
therefore it hath one fixed: which for thisand thenext Age will 
ſufficiently ſerve,wichout much deviation from theTruth ic ſelf, 

Now thatthe ditterence between the Equator upon the Ter- 
reſtrial Glibe, and-the Equine#ial upon the Czleſtial, may be 

roved;and the Motion of the Equinotial be the better under- 
ood ; Iſhall only bring this Example ; 

All placesthac were formerly under the Equator,doand will 
keepthe ſame Longitude,and remain itill under the Equater:as 
may be proved by comparing the Ancient and Modern Geogra- 
phers together: but thoſe Srars that were formerly under the E- 
quinottial, donor keep the ſame Longitude, nor remain under 
the Equinettial : becauſe the Equinetlial ( as aforeſaid ) hath a 
Motion from Weſt to Eaſt,upon the Poles of the Ecliptick. But 
the Stars being fixed in their own Sphear,like knots in Wood,and. 
therefore move not, are by the Preceflion of the Equinex left be- 
hind the Equine#ial Celure , and (o are cauſed to alter their 
Lengitude; as by comparing the Obſervations of ancient and 
Modern Aſtronemers together, it will appear ; for about 346 
Tear; 
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Tears before Chriſt,the firſt Srar in the X.zms horn was by the 
Egyptiandnd Grecian Aſtronomers Oblerved to be in the Equi- 
not ial Colure: and 59 Nears ago,when Tycho Obſerved, it was 
found to be in 27 Degrees 37 Minutes of Y. So that inabout 
2000 Years it is moved forwards 28 Degrees, and will accor- 
ding to Tycho's opinion, finiſh its Revolution in 25412 Years : 
According to which Motion,l have Calculated this following 
Table,for tinding the Degrees and Minutes of the EquinoQial 
Motion,anfwerable to any number of Years within the ſaid 


Revolution. 
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This Table may be of Uſe for finding the ZEquinefizal polition 
of any Star,tor any Year either paſt, prefenc 07 to come. Its uſe 
is very caſie : For if you deſire ro know the Motion of the E- 
quinox forany number of 7ears,you necd but ſeek your number 
in the Columnof Years,and againit it you have the Degrees and 


Minutes of the Equimoctial Motion. 
But though the Stars have this Motion one way,viz.in Lon- 


itude,yet do they not at all alter their Lartuudes; Becauſe the 
Lotion of the Equinetiial is made upon the Poles of the Eclip- 

tick. 
$ IV. 
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0 IV, Of the Ecliptick. 


The Eclzptick is a Great Circlelying oblique or aſlopefrom 
the Equine ial,making an Angle or 234 Degrees with ir : It 
cuts the Equineitial intotwo equal parts, ani is cut by the E- 
quinetal in ewo oppolite points,v/z.in V,and = .Itdivides the 
Globe into ewo cqual parts , called Hemi/}hears ; the one the 
Nortbern, and the other tae Southern Hem:ſphear. It is divided 
into 12 equal Parts, which are called the ewelve »72ns ; every 
part being noted with the Character ot tae S:zx belonging un- 
to it,as unto Arws,Yto Tauwn, &, to Gemmi, T, and lo of rhe 
reſt.From every one of thele 12 divitions proceed both ways , 
viz. North,and Scuth, Circles of Longitude, into the Peles of 
the Ecliptick. Each of theſe ewelve S:gns 15 divided into 30 e- 
qual parts , which arecalled Legrees ; andare numbred upon 
every tenth Degree with 10,20,to 30,and upon my new Ce- 
leftial Globe tor more preciſencts, every Degree is again divi- 
ded into halts. 

« It 5 called the Ecliptick as being derived trom the Greek 
« word Eklepſmn,which ſignifies to want Light : Becauſe in 
« and about it happen all the defeRs and Ecl:p/es both of the 
* Sun and the Moon. 

* It is allo called rhe way of the Sun,becauſe the Swn gocs al- 
«* ways undcr it , palling through it in all his Anrual Courſe. 


$ V, Of ihe Poles of the Ecliptick, 


There are two Foles of the Ecliptick,the one the North Pele, 
the othe, the Sourb Y:/e;and are called North or South accord- 
ing to their poſition nextthe North or South Pole of the World. 
Each is diſtant from its correſpondent Pole of the World 2 3 
Degrees 3o Minutes. 

As on the Terreſtrial Globe all the Meridians deſcribed there- 
oh meet in the Pole of the World, lo on the Czleftzal all the 
Circles of Longitude drawn through the Twelve. Sygns mgct an 


the Poles of the Ecliptick. 


$ VI. 
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$ VI. Of the Axis of the Ecliptick. - 


Through the Poles of the Ecliptick is imagined to =_ a 
ſtraight line through the Center of the Plain of the Ecliprick: 
which is called the Ax of the Ecliptick, upon which the Se- 
cond Moticn of the Ecliprick is performed, even as the Diurnal 
Afotion is performed upon the Axis of the World. 


$ VII, Of the Colures, and Cardinal Points, 


There are two Great Circles cutting one another at right 
Angles in the Peles ot the World, which are called the Colures. 
Each Celure reccives an additional name tromthe pointin the 
Eclipt:ick that it cuts;as the one paſles from Poleto Fole through 
the begianing of Y and =, which being two Equine#ial Signs, 
names therefore that Celurethe Equineeticl Cilure: The other 
paſſes through the beginning of S and W,which are Selztitial 
Signs,and theretore names that the Scl/?:11al Colure. 

Theſe Celures by inter{eing oneancther, dividethemſclves 
info four Semi-circles;and theſe Semi-circlesdividetheEcliprick 
into four equal parts, viz.Y,S,,and W. 

The point of the Ecliprick that thele interſe&ions paſs 
through,are calle&the tour Cardinal points ; and are of great 
uſe in 4ſtrcn-my;tor according to the Suns approach to any of 
them,the Seaſon of the Year 1s altered into Spring, Summer , 
Autumn, Winter : as ſhall be ſhewed hereafter. 


$ VIII. Of the Tropicks. 


There are two [maller Circles Parallel to the Equino#zal , 
which are called the Tropicks,the one called the Tropick of Can- 
cer,the other the Tropick of Capricorn: they are diſtant from the 
Equinottial 2.3 Degrees 30 Minutes;and therefore are the bounds 
of the Ecliptick. They receive their names from the Celeſtial 
Sign that they are joyned unto; as the one the Tropick of Can- 
cerbecauſe it touches the Sign of Cancer, the other the Tropick 
of Capricorn, becauſe it touches the Sign of Capricorn. 


$ IX, 
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$6 IX. Of the Circles Arftick and Amarttick, 


About the Poles of the World are deſcribed two ſmall Pa- 
rallel Circles ; the one called the Ardick, the other the An- 
rarfFick. That in the North is called the Ar#ick Circle, that 
in the South the Amtardick Circle. 

They have the ſame diſtance from the Poles of the World 
that the Tropicks have from the Equinottial Circle (wiz. 2.3 De- 
grees 30 Minutes) and that the Ecliptick hath from the Poles of 
the World ; andtherefore run through the Poles of the Eclip- 
tick. 


$6 X. Of the Images called Conſtellations, drawn 
Y pon the Celeſtial Globe; 


Here I think fic to be beholden to Dr.Hoed,for the pains he 
hath taken in his Comment on the Images and Cmſtellations. 
He faith, The Srars are brought into Conftellations for inſtructi- 
ons ſake : things cannot be taught without Names ; to give a 
Name to every Star had been troubleſom to the Maſter, and 
for the Scholar; for the Maſter to deviſe,and for the Scholar 
to remember : and therefore the Aſtronomers have reduced 
many Stars into one Con#ellation,that thereby they tell the bet- 
ter where toſeek them; and being ſought,how to expreſs them. 

All the Conſtellations formerly notified by the Antients were 
in number 48,twelve whereof we call the twelve Signs of the 
Zodiack, wiz. 1 Aries, Y, 2. Taurns,o, 2 Gemini, Tl, 4 Cancer, I, 
5 Leo, 1,6 Virgo,\,7 Libra, =,8 Scorpio, M, 9 Sagittarims, T , 
10 Capricorn, V, 11 Aquarius, 3, 12 Piſces, X. One and 
twenty more are placed in the North Hemiſphere,and are cal- 
led 1 Urſa minor, 2 Urſa major, 3 Draco, 4 Cephens, 5 Bootes, 
6 Corona Septentri, 7 Hercules, 8 Lyra, 9 Cygnas , 10 Caſſio- 
pea, 11 Perſeus, 12. Auriga, 13 Serpentarins, 14. Serpens O- 
phucty, 15 Sagitta, 16 Aquila, 17 Delphinus , 18 Equiculus, 
Ig Pegaſus, 20 Andromeda ,'$1 Triangulum. The other 15 
are ſituate in the South Hemiſphere, and called 1 Cetus, 2 Ori- 
on, 3 Eridanus,4 Lepus,5 Canis major,6 Canicula,7 Argo Navis, 
8 Hydra, 9 Crater, 10 Corus, 11 Centawurus, 12 Lupus, 17 Ara, 
14 Corona Auſtrina, 15 Piſces Auſtrina. Beſides , there arc 
two other Conjtellations in the North Hemiſphereyuiz. Antinons, 
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and, 
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and Coma Berenices: which becauſe they were not ſpecified by 
the Ancients, are here infſzrted aparrt. 

Now the Aſtronomers did bringthem into theſe Figures,and 
not into other, being moved thereto by theſe three Reaſons : 
Firſt,theſe Figures exprels ſome properties of theStars that are 
in them ; as thoſe of the Ramto be Hot and Dry ; Arzdromeds 
chained berokeneth Impriſonment : the Head of Meduſa cut 
off, ſignifieth the loſs of that part : Orion with his terrible and 
threatning geſture, importeth Tempeſt and terrible etfecs : 
The Serpent,the Scorpion, and th2 Dragon tignity poyſon : The 
Ball, infnmuateth a Melancholly paſhon: The Bear inferreth 
Cruelry,&c. Secondly, the Srars (if not preciſely, yer after a 
ſort) do repreſent ſuch a Figure, and therefore that Figure 
was affigned them : as for Example, the Crown, both North 
and South ; the Scorpionand the Triangle,repreſent the Figures 
which they have. The third Cauſe was,the continuance of 
the Memory of ſome notable Men, who either in regard of 
their fngular pains taken in Afronomy,or in regard of ſome 
other notable | wor had well deſerved of Mankind. 

The firſt Author of every particular Conſtellation is uncer. 
tain; yet are they of great Antiquity; we receive them from 
Prolomy, and he tollowed the Phyronicks ; fo that their Anti- 
quiry 15 great. Moreover,we may perceive them to be Anci- 
ent by the Scriptures, and by the Poets. In the 38 Chaprer of 
Fob there is mention made of che Pleiader Qrianand Arf urs, 
and Aazzarouh, which ſome _—— the 12 Signs: Fob li- 
ved in the Time of Abrabam,as Syderocrates maketh mention 
in his Book de Gommen/ur andis lecorum distantiis. 

Now beſides all this, Touching the reaſon of the invention 
of theſe Conſtellations the Poers had this purpoſe, wiz. ro make 
Men fall in love with Aſtronomy And torhat intent have tocve- 
ry Conſtellation invented ſtrange concerted Strries ; (as you may 
read at the latter ead of this Book) th2rein imitating De- 
woſtbenes who when he could not get the People of A4rbens to 
bear him in a matter of great moument,and prufiable for the 
Commanwealuyi,hebeganco tell them a 1 alcot a Fellow that 
fald an 4/s ; by which Tale, he to brought an the Athenians, 
that choy were both willing to bear his whole Oration,and to 
put in Practice whac h=exuorted chem: to. 1 aclixe inccat had 
the Pars inventing of tuole Stores: Towy law that Afrenomy 
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ing for commodity ſingular in the life of Man, was al- 
moſt of all Men utterly ncgle&ted: Hereupon they began ro 
{>r forth that Art under Fc ions ; that thereby, ſuch as could 
not be perlwaded by commodity, might by the pleaſure be 
induced to take a view of thele Matters : and thereby at 
length fall in love with them. For commonly you ſhall note 
this, that he that 15 ready to Read the Stories , cannot content 
himſelf therewith, but defireth alſo to know the Conſtellation, 
or at leaſtwiſe ſome principal Star therein. 

There are in Heaven yet twelve Conſtellations more, poſited 
aboutthe South Pole, which were added by Frederico Houtman- 
»0, inhabiting on the Iſland Sumatra; who being accommo- 
dated with the Inſtruments of immortal Tycho; hath obſerved 
the Longitude and Latitude of thoſe Stars, reduced them into 
Conſtellations, and named them as follows,1 The Crane,2z The 
Phenix, 3 The Indian, 4 The Peacock, 5 The Bird of Paradiſe, 
6 The Fly, 75 The Camelion, $8 The South Triangle, g The Fl;- 
mg Fiſh, 10 Dorado, 11 The Indian Fowl, 12 The Southern 
Serpent. 


$ Xl. Of the number of the Stars. 


Although in Heaven there be a very great number of viſible 
Stars,which for their multitude ſcem 1nnumerable;yer no wiſe 
Man will from thence infer that they are impotlible to be 
counted: for there is no Star in Heaven that may be ſcen,but 
its Longitude and Latitude may with meet Inſtruments for that 
purpole be exactly found ; and being once found,it may have 
a Name allotced it,which with its Longitude and Latitude may 
be Catalogizcd cither for the Memory of the Obſerver,or the 
knowledge of Poſterity. Now therefore if any-one Star may 
be Obſerved,they may all be Obſerved;and then may they all 
have Names given them; which thoughtq the ignorant it ſeem 
uncredible,yet tothe Sons of God(as /oſephus calls Aſtronomers) 
who herein participate of their Fathers knowledge, it iFcattg 
tO number the Stars,and call them all by their Names, Plal. 97.4. 

But though all the Stars in Heaven may be numbred and 
named,yet hath not Tycho orthe Ancient Aſtronemers thought 
fit to take notice of moe than 1241 of rhe chiefeſt that are 
viſible in our Horizon, they being ſufficient for any purpole 
that we ſhall have occaſion to apply them unto. Yet of late 
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the induſtry of Fred. Houtman aforeſaid , hath added to the 
Catalogue 136 Stars, with their Longitude, Latitudeand Mag- 
nitude,and given Names unto them : which upon my New 
Globes I have alſo aſcerted,as may be ſeen abour the Sourh Pole 
thereof. So that with theſe 1241 Obſerved by Tycho and the 
Ancients, and thele 136,the whole number of the Catalogue 
is 1377, 

—_ other Stars of late have been alſo obſerved by Baie- 
rs, among the ſeveral Conſtellations aforeſaid ; but nor of 
any conſiderable Aagnirnde: and theretore I think fit to pals 
them by, and come to their Situation in Heaven, according 
to Longuudeand Latitude. 


$ XII. Of the Situation of 1he Stars. 


Longitude of The Stars are Situate in Heaven according to their Longs 


the Stars. tude and Latitude. As the Longitude of any Place on the Ter- 


reſtrial Globe is an Arch of the Equator comprehended be- 
eween the firſt Meridian and the Place ; ſo the Longitude of a- 
ny Star on the Celeſtial Globe is an Arch of the Ecliprick con- 
tained between the firſt point of Aries and the Star inquired 
afrer.But yer becauſe the Ecliprick is divided into 1 2 Signs,the 
Longitude of a Star is therefore (in the molt cuſtomary Ac- 
count) an Arch of the Ecl/iptick commprehended berween the 
Semi-circle of Longizude, paſſing through the beginning of 
the Sign the Star is in, and the Semi-circle of Longitude patl- 
ſing through the Center of the S:ar. 


' atirnde of the The Latitude of a Star is either North or South : North it on 


rars, the Nerth ſide of the Ecliprick ; S$/uth if on the South fide of 
the Ecliprick. As the Latitude of any Place on the Terre#trial 
Glebe is an Arch of the Meridian contained between the E- 
guatcy and the Parallel of the Place, io is the Latitude of any 
Star on the Celeſtial Gicbe an Archof a Semi-circle of Longitude 
comprehended between the Ecliprick and the Srer inquired 


after. 
$ XIII. Of 1he Magnirudes of 1he Stars, 


For the better Ciltintion of the ſeveral fizes of Srars, they 
Le are divided into fix feveral Magnizudes, The biggeſt ani 
brighteſt Srars are calle.l Srawy of rhe firſ® Magnitude : Thoſe 
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one ſize inferiour in Light and Bigneſs are called Stars of the 
Second Magnitude : Thoſs again one ſize inferiour to the Stars 
of the Second Magnitude, are called Stars of the Third Magni- 
rude,and fo the Stars gradually decreate unto the Sixth Mag- 
nitude, which is the ſmalleſt, ſome few Obſcure Stars only 
excepted, which for their minority . and dimneſs are called 
Nebula. Thelc feveral Magnitudes of the Stars are expreſſed 
on the Globe in ſeveral ſhapes : as may be [cen in a ſmall Ta- 
ble places on' the Globe for that purpole. 


"Now for your further ſatisfa&ion and delight, I' have in- The Meafares 
ſerted a Colle&ion'of Dr. Hoods,wherein is expreſſed the Mea- of the ſeveral 


ſure of every Magnitude, and the Proportion it hath, firſt, to S*4:5- 
the Diameter, wr ſecondly to the Bedy of the Earth. 
" The greatneſsof any thing (faith he) cannot be better ex- 
prelied chan by comparing it to ſome Common Mealure , 
whole quantity is known”: the Common Meaſure whereby 
Aſtronomers expreſs the greatnels of the Stars, is the Earth. 
Sometimes they compare them with the Diameter of the 
Earth, ſometimes with the Globe thereof: The Diameter, ac- 
cording to their account which allow but 50 Miles to a De- 
gree, containeth 682.2 7+ Mies;and the whole Solidity of the 
Globe contains 165,04.2348 1,283 Miles and 733. According 
to Prolomy, who allotteth to every Degree 6243 Miles : The 
Diameter containeth 7 159 Miles 74,and the whole Solidiry 
of the Globe hath i92,197;184,917 7444 Miles. 


The proportion of the Diameters of the fixed Stars,com- 
pared with ihe Diameter of the Earth. 


The Diameter of a Fixed Stay of the Firft Magnitude com- 
pared with the Diameter of the Earth hath fuch Proportion 
to it as 19 hathto 4: thereforeit containeth the Diameter ot 
the Earth 4times and +. 

The Diameter of a Star of the Second Magnitude is untothe 
Diameter of the Earth as 269 is to 60 : therefore it contain: 
eth it 433 times. 

The Diameter of a Fixed Star of the Third Magnitude is un- 
ro the Diameter of the Earth as 25 unto 6: therefore it con- 
taineth it 4+ times. 

The Diameter of a Fixed Star of the Feurth Magnitudeis unto 
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the Diameter of the Earth as 19 unto 5 : therefore it con- 
taineth it 3+ times. 

The Diameter of a Fixed $:arof the Fifth Magni:ude is unr 
to the Diameter of the Earrh,as 1 19 unto 36,theretore it con- 
teaiheth it 343% times. 

The Diam.of a Fixed Star of the-Sixth Mag.is unto the Diam. 
of the Earth, as 2 1 unto $ ; therefore it containeth it 5 times. 

As for the Proportions of the Cloudy and Obſcure Stars, 
they are not expreſſed ; becaule they are but few, and of no 
great accolutit in reſpe& of their {malnels. 


The Proportions of the Fixed Stars compared with the 
Globe of the Earth, are «s follorw. 


A Star of the Firſt Magnitude is to the Globe of the Earth,as 
6859 to 64, therefore it containeth the. Globe of the Earth 
I Js rimes. 

Stay of the Second Magnitude is to the Globe of the Earth, as 
19465 109 is co 2 16000,therefore it containeth it 965 times. 

A Srar of the Third Magnitude is to tlic Globe of the Eartb,as 
15625 is unto 216, theretore it containeth it 525 times. _ 

A Star of the Fourth Mapiiitude is to the Globe of the Earth, 
as 5850s uneo 125 : tlierefore it containeth the Globe of the 
Earth 54.45% times. 

A Star of the Fifth Magnitude is to the Glebe of the Earth, as 
1685159 is unto 46656, therefore it containeth the Globe of 
the Earth 36; times. 

A Star of the Sixth Magnitude is to the Globe of the Earth,as 
9261 15 unto 512 , therefore it containeth the Globe of the 
'Earth 187+ times. 

I confeſs all this may ſcem matter of incredulity to thoſe 
whoſe underſtanding is {wayed by their viſual Senſe , but if 
=_ be capable to conſider the vaſt diſtance of thoſe _ 

ics (the Stars) from the face of the Earth, and alfo the di- 
minative quality of Diſtance,rheir reaſon will be re&itied; and 
their incredulicty turn'd into an acknowledgment of the un- 
ſpeakable Wiſdom of Almighty Gbd; and they will fay with 
the Pſalmiſt, Great i our Lord, Gi%þt « bs Power, bis Wiſdom 
is infinite, Pſal.147.5. 

The diſtance of the Stars theretpre from the Earth, is ac- 
cording to Mr. 7:bn Dee's Computation, 908 1% Semidiame- 
eers 
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ers of the Earth. The Semidiameter of the Earth containeth- 

of our common Miles 34367touch Miles asthe whole Earth 
and Ses round about is 2 1600: allowing for every Degree of 
the greateſt Circle 60 Miles: lo that the diſtance of the Stars 
from the Earth is in Miles 69006540. Now as Mr. Dee faith 
(almoſt in the ſame words) it you weigh well with your ſelf 
this lirtle parcel of Fruit Aſtronemucal ; as concerning the 
Bigne( and Diſtance of the Srar;,&c, and the huge malline(s 
of the Starry Heaven, you will find your Conſciences moved 
with the Kingly Prophet to ling the Conteflion of God's 
Glory ; and ſay, The Heavens declare the Glury of God, and the 
Firmament ſhewetb forth the Works of bis Hands. 


$ XLV. Of the Nature of the Stars. 


To many of the Principal Srgrs there is in Planeticsl Chara- 
ers prefixed their P/anetical Natures. The Aſtrologers make 
greatuſe of them for knowing the Nazureof the Stars: for thoſe 
Stars that have the Character of Þ adjoynedare {aid to be of 
the Nature of h : thoſe that have % adjoyned, are of the Na- 
tureof % : and fo of the reſt, If a Srer haye the Characters * 
of two Planets adjoyned, that Ster participates of both their 
Natures,but moſt of that Planers whoſe character is firſt placed. 

The uſe A#ronomers make of thoſe Charatters,is for know- 
ing the coulour of any Star ; as it a Star have h adjoyned, it 
is of the coulour of h ; if 2, it is the colour of »y, &c. 

The Fixed Stars are known from the Planets by their con- 
tinual Twinckling , for the Plawers never 'T'winckle, but the 
Fixed Stars do. © 


$ XV, Of Via Lactea, or the Milky way. 
This SubjeR, becauſe it is already fo fully handled by Dr- 
Hoed, that morethan he hath Written cannot well be aid, ei- 


ther of his @wn Opinion or other Meng, I think fit theretore 
to give you his own Wards, which are as toflow, 

IA LACTEA, or Greylus Laitexs by the Lazines o cal- 
led; and by rhe Greeks, Gelaxia, and by the Eng/iſh the, Melly 
way. Its a broad white Cirgle that is teen in the Hegyes : 
In the North Hembbere, it i ji at Cancer, 
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and che Feet of Centaur, Argo the $hip,and fo unto the Head of 
Cancer. Some in a ſporting manner do call it Watling-ftreer, 
but why they call it fo, I cannot tell ; except it be in regard 
of the narrownels that it ſeemeth to have ; or elle in releRt 
of that great High-way that lyeth between Dover and S. Al 
bans,which is called by our Men Watimg-#reet. 

Concerning this Circle there are ſundry Opinions; for there 
is great difference among ſome Writers , both touching the 
Place, Murtter,and Efficient Cauſe thereof. Ariſtotle ditſent- 
eth from all other, both Philoſophers and Poets, in the Place, 
Matter, and Cauſe of this Circle ; ſaying, That itis a Meteor 
ingendered in the Air,nade of the Yapors of the Earrh,drawn 
up thither by the Heat of the Sun, and there fer on Fire, But 
his Opinion is of all men confuted. 

Ficlt, Touching the Place, it cannot beiathe Air;tor what- 
ſoever is in the Air, is notſzen of all Men, art all Times, to be 
under one and the ſame Part of Heaven. / It we lee itin the 
Sourh,they that are in the Wet ſhall fee ic under the Eaſt fide 
of the Heaven, and they that are in the Eaff,ſhall lee ir inthe 
We #t Part of the Herwen; -But this Circle is of all Men ſeen 
always under the fame Part of Heaven,and to be joyned with 
the lame Stars ; therefore it cannot be in the Arr. 

Again,For the Matter,it cannot be made of rhat which Ari- 
fotle nameth (4.e.)che Vapours of the Earth, becauſe of the long 
continuanceof the Thing,and that without anyAlteration:for 
it is impoſlible that any Meteor made of Yapours drawn up 
fromthe Water, or Exhalations from the Earth , ſhould laft fo 
Long; as may be ſcen in Blazing Stars ; which-though' they 
have continued Long,as namely 16 Months,ſome more,fome 
leſs; yet at the ha they have vaniſhed away : whereas this 
Circle hath continued from the Beginning unto this Day. Be- 
ſides, put caſe it were made of thele Exhatations ; whence will 
they infer the uniformity thereof? The Comert doalrerdiverl- 
ly, in the Faſhion of their Blazing, and alſo in their ſe- 
veral Quantities ; whereas in this Circle, there-is nothing but 
the ſame Part, always of one Form and of one Bigneſs. In 


the Efficient Cauſethereof he muſt neeth err:-for if it be nei-' 


ther in the Air, nor made of the Exhalations of the Earth, it 
cannot be cauſed by the Sun; for the'one is thePlace, andthe: 
other the Matter, wherein, 'and whereupon the*Sun ſhewerh 
his power. All 
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All other (beſides Arz#otle) agree inthe Place, but ditfer in 
the Efficient caul. thereof: and they areeither Philoſophers, or 
Poets. Both theſe affirm thar it is in tiue Hirmament (ie.) in thi 
Eighth Sphere;but they dilagree in the Cauſc thereof, 

The Þruloſepbers(and chiefly Pemecritzs) atfirm che Cauſe of 
the thing,to be the exceeding great number of Stars in that 
partof Heawftn,whole bcams meeting together fo confuledly , 
andnot coming diſtin&ly tothe Eye,cauſeth ustoimagine ſuch 
a Whireneſs as 15 ſeen.But the belt Opinion isthis,tharthis Mulky 
way isa partofthe Firmament,neither fo Thin asthe other parts 
thereof are,nor yet lo Thick as the Stars themlelves.If itwere 
as thin as the other Parts of the Heaven beſides the Stars, then 
could itnot retainthe Light,butthe Light would paſsthroughic 
and not be ieen : Ifit were as Thick as the Stars,then would the 
Light be ſodoubled in ir,that it wouldGliſter and Shine,as the 

Stars themſelves do : but being neicher ſo Thin as the One , 
nor ſo Thick as the Other,it becometh of that Whitenels we 
ſee. Thus far Dr. Hood. But 

Our modern Philoſophers conceive this La#ean Whitench 
ariſeth from a great number of little Stars, conſtipated inthat 
part of Heaven; flying ſo ſwiftly from the ſight of our Eyes,that 
we can perceive nothing buta confuſed Light : this the Teleſ- 
cope(more lately tound out) doth evidently demonſtrate to us: 
by the Benefit of which,little Stars ( otherwiſe inconſpicuous 
to our Eye$)are there clearly diſcerned. 

About the Southern Pole are ſeen two hire Spar, like little 
Clouds,couloured like the wia Lattea. One of which istreble the 
Latitude of the Other; ſome Mariners call them Nuvecu/e Ma- 

ellani. 

This Milky way is deſcribed on the Globe between two 
Tracks of ſmall Pricks running throught the Images mentio- 
ned in the beginning of this Section. 

Thus have you the definition of the Globes;with the Deſcri- 
ptionof all the Lints,Cercles,&c.defcribed rherconT ſhall now 
explain unto you the meaning of ſeveral Wordsot A: e,which 
in the Ule of them you wiil meet with;and thencome tothe 
Ute it (elf. 

And firſt, what is meant by the word Horizon. 
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When Iſpake of the Horizon before,T only mentioned the 
Wooden Herizon or Frame about the Glebe; which becauſe it 
repreſents the Mathematical Horizon , is therefore called the 
. Horizon : but the word Horizen is to be conſidered more par- 
ticularly two manner of ways : as d 

Firſt, the Natwral Horizon, 

Secondly, the Matbematical Horizen. 

The Natwrsl Horizon isthat apparent Circle which dividesthe 
 Viſiblepart of Heaven fromthe Inviſible ; it extends it ſelf in a 
ftraight Line from the Superficies ofthe Eartb,every way round 
aboutthePlace you ſtand upon,cven intothe very circumterence 
of the Heavens. It is only diſcerned atSea,or or plain Ground, 
that is free from all hindrance of the Sight, as Hills, Trees , 
Hewſes, &c. 

The Mathematical Horizon( which indeed is meant in this 
Treatiſe,ſo oft as I ſhall have occaſion to name the word Horr 
zo )is a great Circle which divides that part of Heaven which is 
above us, from that which is under wy ng 0 twoequal 
parts : whoſe Poles are the Zenith and Nadir. In this Circlethe 
Az.imuths or Vertical Circles are numbred : and by this Circle 
our Days and Nights are meaſured out unto us: for while the 
Swn is above the Horizon it is Day; and when it ts under the 
Horizon it is Night. 

This Circle js repreſented unto usby the upper Plain of the 
Wooden Horizon : Therefore ſoot as you are di to Bring 
any Degree or Star, &c. to the Horizon, it muſt be underitc 
that you muſt turn the Globe till the Degree or rar come juſt 
to the upper Inner edge of the Wooden Horizon. 

The Zenith and Nadir,are rwo pointsoppolite teoneanother: 
The Zenith is that point in Heaven directly over our Heads : 
and the Nady is that pointin Heaven digetly under our Feet. 

The Azimmh; or Vertical Circles are great Circles paſli 
through the Zenith and Nadir, whole Polesarethe Zenuhb 
Nadir.And asthe Meridians cut the Equater and all Parallels to 
the Equator atright Angles,lothe Azimuth: cut the Horizon and 
all p ads at right Angles alſo. The Axamuwhs ( as the 
Meridiens )are infinite; and are numbred by Degrees from the 

Eaft and Wet points towardsthe North and South in the Ho- 
FV1%08. The 
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' The Almicanthars areCircles _ to the Horizon,whoſe Abmicanthar; , 
Poles are the Zenith and Nadir. They are fo called Circles of 9”, Circles of 


* Altitude becauſe whenthe Sun, Moon,or anyStar is in any num- Altitude. 


ber of aboye the Horizonit is faid to have ſo many 
Degrees of Altitude ; which Degrees of Altizwude arenumbred 
on the Vertical Circle trom the Herizon upwards, towards the 
Zenith. The Almicanthars are allo infinite, as Parallels, Meri- 
dians and At&imuths are. 
The Amplitude is the number of Degrees contained between 4m2p!irude. 
the true Eaft or Weſt point towards the North or South points of 
the Horizon,and theR:/ing or Setting oftheSwn, Moon,or Stars,&c. 
The Declimation is the number ot Degrees that the Sun, Moon, Declination. 
or any Star is diſtant from the Equinettial towards either Pole: 
and hath a double denomination, viz. Nerth Declination, and 
South Declination : for if the Sun, Moon, or Star (werve towards 
the Nerth Pole,they are faid to have North Declination ; if to- 
wards the South Pole, South Declimation. , 

The Right Aſcenſion is the number of Degrees of the Equi- Right Ajcenfion, 
noftial (accounted trom the firſt point of Aries) which comes 
to the Meridian with the San, Moon,or Star,or any other point 
in Heaven propoſed. 

The Oblique Aſcenſion is the number of Degrees of the E- 96:9: Iſenpe. 
quinettial which comes to the Eaſt ſide the Horizon with Sun, ** 

Moon, or any Star. | 

The Oblique Deſcenſion is the Degrees of the Equinettial 5,1" Deſcen- 
which comes tothe Weſt fide the Horizon with the Swn, Moon,” © 
or any Star, 

The Aſcenſional Difference is the number of Degrees af- Aſcenſonal 
ter SubtraQtion of the Oblique Aſcenſion from the Right Aſ- Pifference. 
cenſion. 

bo many Degrees as you Sail towards the Pole,you are ſaid R=i/e the Pole. 
to Raiſe the Pole; and ſo many Degrees as you'Sail from the 227% thePole. 
Pole, you are ſaid to Depreſi the Pole 

Courſe is the point of the Compaſs you Sail upon;as if you Sail ,,,;;, 
Eaitwardjit is an Eaſterly Courſegt Weſt,a Weſterly Courſe, &c. 

Di#t ance is the number of Leagues you have Sailed from DiPancs, 
any Place, upon any Courſe. 

A Zone isa ſpace of the Earth contained between two Pa- Zone. 
ralels. The Ancient Geographers made five Zones in the Earth; 
two Frozen,two Temperateand one Burnt Zone. 
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Frozen Zone. 


Temperate Zone. 


Burnt Zon?, 


Climates. 


The two Frozen Zonze are thoſe parts of the Globe compre- 
hended between the North Pole and the Ar#ick Circle, and the 
South Pole and the Antar&ickCrrele ; by the Ancients called 1n- 
babitable, Becauſe the Swn being always far remote from them 
ſhootsits Beams obliquely upon them,which obliqueBeams are 
ſo very weak,that all their Summer is but a continued Winter , 
and the Wimrer(as they thoughtjimpoſlible tobe #t all indured. 

TheTemperateZonesarethe ſpace of Earth contained between 
the Ar#ick Circle and the Tropick of S,and the Antarfick Cir- 
cle and the Tropick of wy : by the Ancientscalled Temperateand 
Habitable;Becauſe they are compoſed of a ſweet mediocrity , 
berwceen outragious Heat, and extremity of Cold. 

The Burnt Zone is the ſpace of Earth contained between the 
Tropick of S,and the Tropick of W,called by the Antients Un- 
kabitable , becauſe in regard the Sun never moves out of this 
Zone, but darts its Beams > um upon it, they imagi- 
ned the Air wasſo unlutterable Hot,that it was impoſlible for 
any to Inhabit in this Zone.So that( as you ce) they held che 
two Temperate Zones only habitable;and the two Frozen Zones 
and one Burnt Zoxe altogether impotlible to be Inhabirted Bur 
their Succellors,cither animated by induſtry,or compelled by 
necefſicy,have apparently retured their Aftertion; for at this 
time many thouſands can witneſs that their Bloods are not fo 

realie as to Melt in'the ſcorching Heat of the One, or fo 
atry as to Congeal in the Icy Froſts of the Other. 

The Antients have yet otherwiledivided the Farth into four 
and twenty Northern Climates, and four and twenty Southern, 
Climares; lo that in all there is cight and torty Climares. The 
Climatesarealtered accordingeothe half Hourly increaſing of 
the Longeſt Days; for in the Latitude wherethe Longeſt Days 
arc increaſed halt an Hour Longer tha! they areat the Equa- 
tor (viz.Longer than 12 Hours)the firſt © /:mate begins; and in 
the 1 atitude where they are increaſed an wholeHour Longer 
than in the Equator,the ſecond Climate begins; where the Days 
are increaſed three half Hours Longer than in the Equater , 
the third Climate begins; and fo onwards , the Climate: alter 
according as the Longeſt Day increaſes half an Hour , cill 
you come to fiad the Longelt Day 24 hours Long. 

Now the Antients (inthoſe Times ) knowingno morethan 
nige Habitatie Climates, gave names only to nine. The =_ 

| they 
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they called Dis Meros after the nameofa famous In-land Iſland, 
which is ſituate about the middle of that Climate, and is now 
called Guegwere. The ſecond Climate they called Dia Syenes, 
after the name of an eminent Ciry in Egype, lying about the 
midſt of that Climates. The third Dia Alexanderas, after the 
name of the Metropolitan City of Egypr. The fourth Dia 
Rhodes. The fifth Dia Romes. The ſixth Dia Ponton. "The 
ſeventh Dis Boriſtheneor, The eighth Dia Ripheos. The Ninth 
Dia Daniam. 

Theſe Names belong only tothe Climates on the North ſide 
of the Equator. Burt thoſe on the South ſide (in regard of the 
ſmall Diſcoveries thoſe Ages had on that ſide the Equaror)were 
diſtinguiſhtonly by che addirion ofthe word Anr;,to the fame 
Southerly Climate : as the ficlt Southern Climate ( which is that 
Climate thatlies as many Degrees to the Seaurbward as the firſt 


doth to the Nort d) they called 4»: Meroes. The ſecond 
ke Kr As 


Anti Syenes, Alexandet Hf and (o on to the 
ninth. 

Ia every Climate is included two Parallels,which are of the 
ſame Naturgwith, the Clamazes; fave only: that as th2 Climares 
alcer by the lf liburly.increafing ofthe longeſt day,che paral- 
lc alter by urly incraafing ef tlic longeſt Day. 

Furtherndeatr ofthe Horizon g, we find the Sphere 
conſtiruted "6g e ld Poſition-as f: ſtintoa {'wrett Sphere, 
Secondly a Pgraltel Sphere, "Thirdly an Oblique *phere. 

A DiretSpberFtath both th Leger Worldin the Ho- 
rizeng and the Equinottial ral ng.he Ztnirh. In a Dire# 
Sphere all the Circles parallel to the Equator make right Angles 
with the Horizcn,and are allo divided intotwo equal parts by 
the Herizon : and in a Direct Sphere the Sun, Moon, and Stars 
arealways twelve Hours above the Horzzop, and twelve Hours 
unCer the Horizcn,and conlequently make twelve Hours Day, 
and twelve hours Night. N #21 

It is called a Diredt Spherebecauſe all the CeleFtial Bodies, as 
Sum, Moon,and Stars, &c. Ry the Diurnsl Motion ofthe Primum 
Mobile, aſcend dirc&ly Above, and deſcend diretly Below 
the Horizon. 

They that Inhabit under the Equator have the Sphere thus 
poſited; as in the Ifland Rerneo, Sumatra, Ct lebes, Sr. Thomas, 
a great part of Africk, Peru in the Weſt-Indres, &c.as you may 


{c & 


Par 1s {s. 


D:ref Sphere, 
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—— 


e by the Globe ir {clf;if yon move the Braſen Meridian through 
the notches in the Heor:zon,rill the Pales thereof touch the Heo- 
rizon. As in the Figure. 


valel Sk; AA Parallel Spherehath one Pole of the World in the Zenith , 
we 99 hoother fn Eng the Equinetisl Line in the Horizon, 
In a Parallel Sphere all the Circles Parallel to the EquinoQ1al 

are alſo Parallel to the Horizon,and in a Parallel Sphere from 

the xoth of March to the 13th of September ( the Sun being 

then in the Northerly Signs,and conſequently onthe North ſide 

the Horizon) there is ſix Months Day in the North , and bx 

Months Night in the Sauth:and contrarily from the 1 3 of Sep- 

rember to the 100f March (the Sun being then in the Soutber/y 

Signs , and therefore on the Sowh fide the —_ ) 

there 


Ad "* "Tz s 


' Brazen Meridian till cicherof the Poles be elevated 90 Degrees 


Book I. Ruviments of Aſtronomy and Geography. 


there is fix Months Day in the Sourh,and fix Months Night 
in the North. 
Itiscalled a Paralle] Sphere, Becauſe the Sun, Moon,or Stars in 
a Diurnal Revolution of the Heaven:,neither atcend Higher 
or deſcend Lower, but always move parallel to the Horizon. 
The Earth is thus poſited under both the Poles,uiz.in goDe- 
grees of Latitude ; as may beſcen by the Globe,it you turn the 


above the Horizon. As in this Figure, 


An Oblique Sphers hath the Axis of the World nei = Obl; 
ret} nor Paralle! to the Horizon,but lies aſlope Ren We 
In an Oblique Sphere all the Celeſtial Bodies, as Sun, Moon, or 
Stars, &c, have (in reſpe&t of the Horizon ) oblique and une- 
qualAſcenſionsand Deſcenſions,and all the Lines parallel tothe 


Equator 


— ut... A 
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Equator make unequal Angles with the Hor:zon, an1l are cut by 
the Horizon into unequal parts; for thoſe Lines towards the e- 
levated Pole,have a greater portion of 2 Cir): unter the Ho- 
riz.on than above it: oniy the Equator b2:auſeit bath the ſame 
Center with the Horizon,doth divide th: [11m 1to two &- 
qual parts,aud is alſo diviced into wo cual py;tsoythe Hori- 


Z0n. 

Hence it follows hat when the Sun is in any part of the E- 
cliptick thatdeclines towards the clevated Pole, the Days inthe 
elevated Hemi/phere ſhall be Longer chan the Nights: and when 
the Sun is inany part ofthe Ecliprick thatDeclines towards the 
Depreſſed Pole,the Nights ſhall be Longer than the Days. But 
when the Swnis inthe Equino#ial( becauſe whetherthe Pole be 
Raiſed or Depreſſed)equal portions remain both above and un- 
der the Horizon; therefore the Days are of the ſame Length 
with the Nights, and the Nights with the Days. 

Alſo in an Oblique Sphere,all thoſe Stars that have as great or 
greater number of Degrees of Declination than is the elevated 
Poles C lement of Latitudeto go, never Set or come under 
the Hori Sag Stars thathavs the ſame Declination a- 
bout the Depraſſed Pple, never Rile. | 

It is called"aa Oblique Sphere, becauſe all the Circles of the 
Sphere moveOBliquely about the Horizon. 

The Earth s thus obliquely poſited to_all thoſe Nations 
that Inhabit under any Degree of Latitude, cither North or 
Southwards wa 9; Equator and either Pole : as may va- 
riouſly be ſeen. þy the Globe, "when the Ax lies not on the 
Horiz.on,nor the Equator is parallel to the Horizon : As in this 


following Figure. . 
ne 
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Bodies : ſothat when with Us it is Spring, with Them it is Au- 

tumn,when with Us the Sun Riſcs,in our Antipodes it Sets;and 

therefore their Morning is our Evening, their Noon our Mid- 
F 


night, 
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the Morecover,all Places have their Antipodes, Perieci and Ant ci. 
this The Antipodes of any Place is the oppoſite Degree on the 
Globe. As ifa Perpendicular were let fall from the Place you 
ſtand on,through the Center of the Earrh,and continued till it 
} palsquitethronghthe Superficiesof the Earth,onthe other ſide; 
# trheninthe point where the Perp2ndiczlar cuts the Superficies 
» ofthe Earthon the other fide, is the Antipodes of that Place. 
ui The Inhabitantsof any two Places that are in Antipodes to 
$ eachother,go withtheir Feetdire&ly againſt one another,and 
z have a contrariety in the Seaſons of ths Year,and Ri/ings and 
over } Settings of the Sun, Moon,or Stars,andall other of the Heavenly 
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zight, = Evening our Morning ;and their Longeſt Day our 
n0;t2Ht. 

The Perizci of any Place is that point in the ſame Parallel 
which comes to the Meridian with the Antipodes. 

In the Perizci of any Pac there happens not that Contra- 
riety of _— in the Year that doth in the — ; nor in 
the Length of Days : for the Days in both places are of e- 
qual Length : but in the Times of the Day,thereis the ſame 
contraricty, for (though their Spring be our Spring) and the 
reſt of their Seaſons of the Year the fame with ours, yet) their 
Morning is*our Evening, their Night our Day,&c. 

The Ant ci of any Place is the point under the ſame Meri 
da» that is diſtant from the Equatcr on the:SmWh fide fo many 
Degrees asy ace is diſtant from the Eijuator on the North 
ide : and the*contrary. {i 

In the Anteci there happens not that contrariety in the 
Days as doth in the Anripodes, but in the Seaſons of the Year 
there is the ſame contrariety ; for in our Anteci their Morn: 
ing is our Mcrngng,cheir- Neon our Noow,their:Night our Night: 
but herein is tht ence, their Spring'i5,0ur Fall, their $S um- 
mer our Winter,” &c, and their Longeſt Day our Shorteſt : as 
in the Antipedes. 
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The SECOND BOOK: 


Shewing the PraQtical Uſe of the 


GLOBES. 


Applying them to the Solution of Aſtro- 
nomical and Geographical 


Problemes. 


PRAFACE. 


Some Advertiſements in Chooſing and T//ing 
the GLOBES. 


1.CEE the Papers be well and neatly paſted on the 

& Globes : which you may know, if the Lines and 
Circles deſcribed thereon meet exattly, and comtinue all 
the way even and whole : the Lines not ſwerving out 
or in, and the Circles not breaking into ſeveral Arches; 
oy the Papers either come ſhort, or lap over one the 0- 
Ther. 

2, See that the Conlour be tranſparent, and ly not too 
thick on the Globe ; left it hide the Superficial De- 
ſcriptions. 

3+ See the Globe Hang evenly between the Meridian 
ay Horizon; not inclining more to the one ſide than the 
OT DEF. 

4+ See the Globe Swim as cloſe to the Meridian and 
t 2 Ho- 
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Horizon 4s conveniently it may ; leſt you be too much 
puzzled to find againſt what point of the Globe any 
Degree of the Horizon or Meridian &. 

5. See the EquinoRial Line be one with the Horizon, 
when the Globe « ſet in a Parallel Sphere. 

6. See the EquinoRtial Line cut the Ealt aud Weſt point 
of the Horizon , when the Globe « ſet to an Oblique 
Sphere, » 

7. See the Degrees of the Meridian marked with go 
and co, Hang exattly over the EquinoQual Line of the 
Globe. ' 

8. Sie that exattly half the Meridian be above the Ho- 
r zon, and half under the Horizon: which you may know 
if you bring any of the Decimal Diviſions tothe North 
ſive of the Horizon, and find their Complement to 90 in 
the South, 

9.See that when the Quadrant of Altitude & placed at 
the Lenith, the beginning of the Graduations reach juſt 
tothe Superficres of the Horizon, 

10. See that while the Index of the Hour Circle(by the 
motion of thr Globe) paſſes from one Hour to the other, 
15 Degrees of the Equatcr paſs through the Meridian. 

11.1f you hve a Circle of Poſition, ſee the Gradualti- 
ons agree with thoſe of the Horizon. | 

12.Sze that your Wooden Horizons be made ſubſtan! i- 
al and ſtrong; for( beſides the Inconventencres tht thin 
Wood # ſub je unto, inveſpett of warping G ſhrinking) 
I have had few Globes come to mendimg that have not 
had eithir broten Hor zons, or ſome other nolorn 


' fault, occaſioned ihrough the flerghtneſs of the Horizon, 
In the Uſing the Globes. 
] E:p the Eaſt fide of 1he Horizon always towards 


you unleſs your Propeſitton requires the tur ingof 
15; which Ealt fide you may know by the word Ealt, pla- 
ced 


\ 
\ 
3 
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> 


cod on the outmoſt verge thereof, Foy then have you the 


graduated fide of the Meridian always towards you, the- 


Quedrant ot Altitude before you, andthe Globe divid- 
ed into two equal parts, | wy 
So oft as I name to, at, of or under the Mcridian, or 
Horizon, I mean the Eaſt fide of the Meridian, and Syu- 
perficies Z the Horizon : becauſe the Eaſt ide of the Me- 
ridian paſſes through tbe North and South pornts, both 
of the Globe and Horizon; and agrees juft with the 
middle of the Aﬀis: And the Superſicies of the Horizon 
divideth the Globe ex.1ttly into tty0 equ 2l parts. 


If you happen to uſe the Globes on the South ſide the | 


Equator, you muſt draw the Wyers out of ether Pole, 
and change tl em to the contrary Pcles ; fulting the 
longeſt Myer inio the South Pole, And becruſe on the 0- 
ther ſide ihr Equator ihe South Pole is elevated, there- 
fore y0u muſt elevate the South Pole of the Globe above 
the Horizon, according to the South Latitude of your 
Place ; @ ſhall be ſhewed hereafter,” © 

In the working ſome Problemey it wilt be required 
that you turn the Globe to look on the Weſt ſide 4 wank 
which turning will be apt to jog the Ball, ſo as the De- 
gree that was at the Horizon or Mcridian, will be mo- 
ved away, and thereby the Foſution of the Globe alter» 
ed:To avoid which inconvenience you may mate ule of a 
Quill,thrufting the Feat her end between the Ball andihe 
Brazen Meridian, and ſo wedge it up, without wronging 
the Globe at all, 1:11 your Propoſition be anſwered. 


FEWK 4 


To find the Long tude and Latitude of Places on the Tera 
reſtrial Globe. 


Eek the Place on the Terrefirial Globe , whoſe Longitude 
and Latitude you would know,and bring that Placeto the 


Brazen 


— 
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Brazen Meridian ; and ſee how many Degrees of the Equator 
is cut by the Merqdien,from the Firlt general Meridian (which 
on my Globes through Grez4o/a, one of the Iles of the 4- 
zores )for that number of Degrees is the Longitude of the Place. 


Example. 


I defire to know oe Leg of London, and cloſe to the 
name.Lowdon I find a mark othus(which ſmall mark is 
ih ſome Glcbes and Maps adorned with the Picture of a Steeple, 
Cc. ) therefare I do not bring the word Lowdon to the Merid:- 
an, but that ſmall mark; for that always repreſents the Town 
or City ſought for : And _ the Globe ſteddy in this Po- 
ſition, I examine how many Degrees of the Equator are con» 
rained berween the Brazen Meridian , and the rſt general 
Meridian ; which TI find to be 27 Deg. 15; min. Therefore I 
ſay the Longitude of London is 2.7 Deg, 15 min. 


For the Latitude. 


See on the Brazen. Meridian how many Degrees are con- 
tained between the, Equaztor and the mark tor London,which in 
this —_— is 512: therefore I ſay Londen hath 5 15 North 
 Latituae. Ip 


PROB, IL. 


The Longitude and Latitude be5nmg known,to RefFifie the | 
Globe fit for T/ſe. P 


I, \ X ] Hen you ReRtific the Globe to an icular Lati- 7 
tude, you muſt move the Brazen Aderidiew through * 
the notches of the Horizon, till the ſame number of Degrees © 
accounted on the Meridien from the Pole (about which the 
Hour Circle is) towards the North point in the Horizon (if in 
North Latitude, and toward the South if in South Latitude) 
come jult to the edge of the Horizon. [ 


Example. 
By the former Propoſition I found the Latitude of Lotdon 


CR Rs on, 
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be 51% Degrees North Latuude : theretore I count 51% De- 
grees trom the Pole downwards towards my right Hand, and 
turn the M:ridian through the Notches of the Horizon till 
thoſe 5 1% Degrees come exattly to the dppermoſt edge of 
the North point in the Horizon; and then is the Meridian re- 
Rificd to the Latitude Of London. 

2. Next Redtific the Quadrant of Altitude,after this manner. 
Screw the edpe of the Nut that is even with the Graduared 
edge of the thin Plate, to 515 Degrees of 'the Brazen Meridi- 
an, accounted from the Equino#ial on the Southern fide the 
Horizon, which is juſt che Zenjrh of Londen : and then is your 
Quadrant Reftified. 

3.Bring the Degree of the Ecliprick the Sun is in that Day 
to the Meridian : which you may learn to know by the next 
Probleme, and then turn the Index of the Hour Circle to the 
Hour 12. on the South ſide the Howr Circle , and then is your 
Hour Circle allo Refified firto ufe for that Day. 

Laſtly,If you will Re&ihe the Globe to correſpond in all 
reſets with the Poſition and Situation of the Sphere; you 
muſt ſet the four , Quarters of the Horizon; wiz, Eaft, We, | 
North, and South, agreeable with the four rters of the 
World; which you may do by the Neele irt the Bortoni of 
the Horizon ; for you muſt turn the Globe fo fong tilt the Nee- 
dle point juſt ro the Flower de Luce, Next you muſt fer the 
Plain of the Wooden Horizon parallel to the Horizon of the 
World; which you may try by lerting'a cargnmon Leve/ to the 
four Quarters of the Hrizan. And then poſiting the Degree 
of the Ecliprtick the Swn is in to the Hzighth above or Depth 


i below the Horezon;the Swe hath inn Heawen ( as by Prob. 11.) 


your Globe is made correſpendent in all peints withthe frame 
of the Sphere, far that paiticular Tawaand Letiude. ; 


PR OB IM. 


To find the Place of the Sun inthe Ecliptick, the Day 
of the Month being firſt known, 


CE the Day of the Month in the Circle of Months, upon 
\.* the Horizow, and right againlt it inthe Cirele of Signs is 
the Degree of the Ecl:prick the Sax is it 

Example. 
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Example. 
Imagine the Day to be givenis May 10. therefore I ſeek on 


the Horizon in the Circle of Months, for May , and find the ' 


Moarhs divided into ſo many parts as there is Days in the 
Monch ; which parts are marked with Arithmetical Figures, 
from the beginning of the Month to the end, and denote the 
numberof the Day.of the Month that. each Diviſion repre- 
ſents; therefore among the Diviſions I ſcek for 10, and di- 
rely againſt it in the Circle of Sign, I find & 29 Degrees, 
Therefore I ſay, May 10.the Suns Place is in 29 Degrees of v, 

Bur note, That if it be Leap Tear, inſtead of the 1 0,0f May, 
you muſt take the 11, of May, becaule February having in a 
Leap-Year 2.9 Days, the 29 of Febrpary muſt be reckoned for 


the fiiſt of March; and the firſt of March for the ſecond of * 


March ; the ſecond of March for the. third of March, and (o 
throughout the Year. _ : 

The Leap-Near is cauſed by the ſix odd Hours moye than 
365 Days that are aſſigned to every Common Year: ſo that 
in a Revolution of 4 Years,one Day igaingd, whichis added 


to February; and therefore February hath every fourth" or 


Leapyear 2.9 Days. 


| PROB, IV. | 
To find the Day of the Month, the Place of the Sun 


being given, 


A*® in the laſt Probleme it was your Task to find on the 

Horizon the Day of the Month firſt, to now you muſt 
firſt ſeck the Sign and Degree the Swn is in, and againſt ir in 
the Circle of Months you thall ſee the Day of the Month : as 
againſt & 29 you have May 10. 


PROB. V. 
The Place of the Sun grven to find its Declination. 


Has by the third Probleme found the Suns Place on the” 


Plain of the Horizon, you mult {cek the fame Degree in 


the - 


— — _ 


1ide the Equino&ial. 


i. Example. 

li- By the third Probleme aforeſaid,of May 10,1 find & 29. the 
CS, Sun; place; Therefore Ileck inthe Ecliprick Line onthe Globe 
T, for & 29,and bring it to the Ea/# ſide of the Brazen Meridian, 
a, which isthe Graduated ſide; and over & 29,I ind on the Brazen 
| A Meridian 2.0 Deg.5 Min.(numbred from the EquinoG#ial : ) and 
or becauſe 3 is on the North ſide the Equined#ial,therefore I ſay, 
of * The Sun hath May 10 North Declination 2.0 Degrees 5 Min. 
o 2 PROB. VI. 

an _ Theplace of the San given,to find its Meridian Altitude. 
"at \ Globe Rectified, Bring theDegree of the Sus to the Me- 
ed | dian (or. which tsall one, the Degree of the Ecliprick the 
or. *"- Sunisin;)and the number of Degrees contained berwzen the 


Heriz,on and the Suns Place in the Meridian is the number of 
Degrees that the Sun is Elevated above the Horizon at Noon , 
or ( which is all one ) the Meridian Altitude of the Sun. 


| Example. 


. To know what Meridian Altitude the Sun hath here at Lox- 
the > on, May 10. Ibring the Suns place ( found by the third Pro- 
uſt © bleme) to the Meridianand count on the Meridian the num- 

* ber of Degrees contained between the Horizon and the De- 
gree jult oyer the Swns place ;' which in this Example I find 


ws; to be $5. Therefore I ſay the Suns Meridian Altitude May 
10. is at London 58 5 recs. 
PROB. VII, | 
* The Suns Place given, to find the Hour of Sun-Riſing,and 
| . the Length of the Night and Day, 
the He Globe and Hour Index Refified , Seck the Degree the” 
e = & Sw» isin onthe Globe,and _—_— Degreeto the Eaftern 
the - Side 


———— - | — _—— 
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Side of the Horizen; and the Index of the Hur Circle will 
point at the Hour of Sun-Riſmg. 


Example. 
To know the Hour of Sun-Ri/ing here at London, May 1 6. 


The Suns place(as before)is 29. V Therefore the Globe be- 


ing ReRifed(as before I ſeek & 2.9 Degrees on the Globe,aud 
bring that Degree to the Eaſt fide of Horizon ; and lookin 
on the Index of the Hour Circle, find it pointar 4 a Clock, an 
: part of an'Hour more'towards 5 ; therefore I ſay May 10. 
the Swn Riſes here at London at £ (which 1s 10 Minutes) after 
4 a Clock m the Morning pi 

If you double 4 Hours 10 — of 
the Night,8 Hours 2o Minutes : if you ſubſtra& the 
Length of the Night 8 Hours 20 Minutes from 24 Hours , 
the enter; Day and Night ; it leaves the Length of the 
Day 15 Hours 40 Minytes. 


PROB, VIIE. 
To find the Hoxr of Sun Set, 


T Urn the place of the Sun to the Weſt fide of the Forizen, 

and the Index of the Howr Circle ſhews on the Hour Ctr 
ele the Hour of San Set;which on the 1th of May aforefaid,is 
2 pares of an Hour after 5 a Clock at Night,viz. the Sun fers 
at 48 Minutes paſt 7 a Clock. 


PROB. IX. 
To find how leng it «Twilight in the Morning & Evening 


T Wilight is that promiſcuous and doubtful Light which ap- 
pears before the Riſing of the Sun inthe Morning,and con- 
tinues afrer the Setting of the Sw» inthe Evening : It smade by 
theextenfion of the Sw» Beams into the Vapoursof the Air , 
when the Sun is leſs than 18 mewn = the Horizon ;. for the 
Sunere itRiſcs, and after it ſets, forth its Beams through 
the Air,and {o illuminatesthe Vapours of the Am;which illumi- 
nation does by degrees-enligheen the Horizon : and 
through the Zeb, even in the WeFt ere the SunrRiſes ; and 
allo continues above the Herizon after the Sun. Sets. . +; -, 

' Now though it be Twaleght when the Swn is 18 Degrees helow 
the Horizon; yet the Duration of Twibght is alterable __ 
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—_—_ of Time and Place, for atfuch Tome as the Sunisfartheſt 
fromany Placeche Fwilzght ſhall be Greater,than when 
it is neareſt, Andin reſpect of Flace,All Places that have great 
Latitude from the Equator, have longer Twilight than. thoſe 
that are nearer to the Equator: for as Authors fay, under the 
Equator there is no Twilight, when again in many Climes both 
Northward and Soutbward,the Nights are i no Nights , 
butonly (asiewere)alittle over-{pread with an obſcure Shade; 
and it is cither increafed or diminiſhed according to the mw 
tation of Adoreorological Caulcs. 

Therefore to know the beginning of Twilight in the Morning 
here at London, May 10; >, muſt (having the Globe re&ified) 
eurn the Degree of the Ecliprick which is oppolite to the Place 
ofthe Sun (viz. m 29. till it be elevated 18 Degrees in the 
Quadrant of Altitude aboye the Horizon in the Weſt ; So ſhall 
2.9. Deg. of & be depreſied 18. Deg. below the Morizon inthe 
Eaſt fide ; and the Index of the Hour Circle pointat the Hour 
that Twilight begins : then ſubſtra&t the * and Minute 
that Twilight begins from the Hour and Minute of Sex Ri- 
ſing,if in the Morning; ov ſubſtra& the Hour of Sun Ser from 
the Hour of Twilight, if at Night, and the Remainder js the 
kength of Twilight, | 


Example. 


The Globe, Quadrant,and Hour-Index being Retified, as he- 
fore; andthe Swn place given 3 29. ſeekthe oppoſite Degree. 
onthe Globe after thismanner: I bnng & 29.to the Meridian , 
and obſerve what Degree of the F:liprick the oppoſite part of 
the Meridian cuts; becauſe I find it cuts m 29.therefore I 
lay m 29.isoppoſite to & 2.9, having foundthe oppoſite Degree, 
F brivg It into the Wehand allo the Quadrant of Altitude, and 
jyoynM 29 to 1 SDearers accounted upwards ory the Quadrant ) 
ſo ſhally 29 be depreſſed 1$ Degrees1h'the Eft fide the Hor: 
zen: Then looking what Hour the Howr-Index points at in the 
Tanlighs be I fin . wo 1 _ 8 Min. which ſhews that 

Wl p77 ins at 8 Minuces paſt 1 a Clock, jaths Morning. 

Marry abſtract x Hour $ Minutes, from, 4 Hoo 
nutcs,the Time b "the ze Þ C;» Ik, 
"Twilight : And if 

10g of. Tavlight, it 
* makes 


0 
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makes 2 Hours 16 Minutes'for the intermiffion of Time be. 
ewecen Twilight in the Evening,and Twilight inche Morning; 
So thay May 10. abſolute Night is but 2:Hours 16 Minutes 
Long, have at London. e116 9 3 wif 

The reaſon why you bring the Degree oppoſite tothe Suns 
place tothe Weſt,is, becauſe rhe Quadrant containing burgoDe- 
grees will reachno lower than the Horizon, but this Probleme 
requires it to reach 18 Degrees beneath it ; thereforeby this 
Help, you have the Propobtion anſwered , - as well as it' the 
Quadrant did actually reach 18 Degrees below the Horizon. 
This ſtifryou may haveoccafion to make inſome other Pro- 
blemes. 

If you would know when Twilight ends after the Sn Sets; 
you ſhall find it by bringing the Degree of the. Ecliprick oppo- 
ſite/to- the place of the Swnto 18 degrees of the Quadrant of 
Altitude,on'the Eaft ſide.the Horizon ; for then ſhall the 1n- 
dex of the HowrCircle point at 10 Hours 52 Minutes: which 
ſhews that it continues Twilight till 52 Minutes paſt 10 a 
Clock at Night, May 10. here at London. 


PROB, X. 


The Suns Place griven,to find its Amplitude; Ard alſo ts 
Enow upon what point of the Compaſs zt Riſeth. 


Tx Globe,&c.Refified: Bring the Suns place to the Faft 
- © ſidethe Heorizon;and the number of Degrees intercepted 
berween the Ezft point of the Horizon and the Suns place, is 
the. number of Degrees of Amplitude that the Swn hath at its 
Riſing; and bears ics denomination either of North or South , 
according to its inclination to either point in the Horizon. 


Or if you would know upon what Point of rhe Compaſi the | 
gainlt che 


Sun Riſes; Look but in the. ircle of Winds , and a 
place of the Sun you have the naing of;,the poins of che Com- 
paſ upon which the Sun Rilcth. | oe 

| Examples of both. , 

- May to. the Suns place is x 29. Therefore the Globe being 
reRifed: I bribg w 29: ro the Eaf ſidethe Horizon, and find it 
rouch againſt 37 Degrees 29 Mimutes from the Eaft point to- 
wards the North: Therefore I ſay the Sun hatch Norrb Ampli- 
inde 33 Degrees 20 Minuces. wy a Pop 
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And to know upon what point of the Compaſi the Sun Rites; 
I __ the Globe or Poſition,and look in nh rcle of Winds, 
in the ourmoſt Verge of the Horizon,and find the Swns place 
againſt the Wind, named North Eaft and by Eaſt; Theretore L 
ſay May 10. here at London, the Sun Riſeth upon the North 
Eaſt and by Eaſt point of the Compaſ. 


PROSB. XL. 


The Day of the Month and Hour of the Day given , to 
find the Height of the Sun, any given Latitude. 


He Globe, &c.ReRifhed, Turn about the Globe till the Index 

of the Howr-Circle point (in the Hour-Circle) tothe Hour 

of the Day; Then bring the Quadrant of Altitude to the Suns 

place in the Ecliptick and the Degree on the Quadrant which 

touches the Swns place, ſhall be the number of Degrees of 
the Suns Altitude. 


Example. 


May 10.hereat London;At 53 Minutes paſt 8 a Clock in the 
Morning, I would know the Height of the Sun above the Ho. 
152or: Therefore I turn about the Globe till the Index of the 
Hour-Circle comes to 53 Minutes paſt 8 aClock(which is almoſt 

) in the Howr-Girele: And keeping the Globe to this poſition, 
{'bri the Quadrant of Altitude to the Suns place, wiz. & 29 
( found by the third Probleme ); and becaule the Suns placg 
touches upon 4.0 Degrees of the Quadrant,therefore I lay May 
10.5 3 Minutes paſt 8 a Clock inthe Morning,here at London, 
The Sun is juſt 40 Degrees above the Horizon ; or which is 
all one, hath 4o Degrees of Altitude. 


PROB. XII, 


The Altitude of :he Sun and Day of the Month given 
find the Hour of the Day. ” q7" IC 
N Hour is the 24th part of a Day and a Night, or the 
ſpace of Time that 1 5 Degrees oft the PC up in 
palſing through the Meridiexsfor the whole Equator which con- 
£ains'360 ecs, palles through the Meridian in 24 Hours , 
theretore 15 Degrees whichis the 24th part of 360 paſsthrough 
um oncHour. Theſe Hours are vulgarly divided intoHalfs,Quar- 
cers, 
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ters and Half quarters; bue Mathematically into Minutes, Se- 
conds, T hirds,Fourths,&c.A Minute is the 60 partofanHour, 
fo that 60 Minutes make an Hour; 30 Half an Hour;r 5 a k 
ter of an Hour: A Secondisthe 60 part of a Minute: a Thi 
is the 60 partofa Second: A Fourth is the 60partof a Third : 
and fo you may run on toFifths, Sixths, Sevenths, &c. if you 
leaſe: 12 of theſe Hours make a Day, and 12 more make a 
ight : ſo that Day and Night contain24 Hours, as aforeſaid ; 
which are vulgarly numbred from Noon,with 1,2,3,to1z, ac 
Night : and then begin again with 1, 2, 3, till 12, at Noon : 
But by Afronomers they are numbred frbun Noon with x , 2, 
3+&c.cill r12.at Night; and fo forward to 13, 14, 15 cill 24 , 
which is juſt full Noon the next Day. Yet in this Treatiſe I 
ſhall mention the Hours as they are vulgarly counted , wiz. 
from 1 Cog apy tit 1 2 at Night, and call the Hours after 
Midnight by 142, 3,4, &c. in the Morning, to. 12 at Nooh a- 
gain,the next Day. But to the Operation. 

The Globe, &c. Reftified. Bring theplaceof the Sun to the 
numbero rces of Alryude,account on the Quadram of 
Altitude, and the Howr-Index ſhall point atthe Hour in the Hoa 
Circle: yetherein, relpe& muſt be had tothe Fore or Afternoons 
Elevation; as ſball be ſhewed in the-next Probleme, 


Example. 


May 10. The Sun is Elevated 40 Degreesaboye the Horizon, 
hereat London: T herefore having found the place of the Sun,by 
therhird Probleme,to bs & 2.9.l move the Globe and Quadran; 
ciltTcan joyn the 29thDegree of z tothe 4orh upon the 
Guad rant of Altitude; and then looking on the Hawr-Circle, I 
find the Index point at 5 3 Minutes paſt a Clock, for the Fore- 
noon Elevation; and at 3 Hours 7 ates for the Afternoons 
Elewation. Therefore is it be Foregoonl ſay it is 53 Minutes 

8 a Clock in the Morning. But jf it be Afrernoon,l fay it 
1s 5 Minutes paſt 3 a Clock in the Afternoon. 


To find the Hour of the Day if the Su» Shines. 


This the Right Honourable: the Earl of CaſHemaim has 
hinted in $ 1.0per. 10.0f his Book intituled The Engliſh Globe : 
The manner is thus, ReRtifie the Globe to correſpond in all 
reſpets with the Situation. of the Sphere-, as by-Prob. LA 


"* 
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this Book ; So thall the ſhadow of the Ax (betweenthe 10th 
of March and the 1 3th of Sepr. ) Iye upon the Hour of the 
Day in the Hour-Circle, Bat w the Hour the other hatf 
Year,you muſt, keeping the Horizon ſtill in its poſition, turn 
the Nortb-Pole of the Globe till it be depreſſed underthe Hori- 
Zou on the South ſide, fo many Degrees as before it was Ele- 
vated on the North fide; So ſhall the North-Pole be directly 
oppoliteto its firſt Polition, and the ſhadow of the Ax lye on 
the Hour of the Day in the Hour Circle. 


PROB. XL, 
How to know whether it be Before or After Noon, 


Aving made oneObſervation,youmuſt makea ſecond a lit- 

tle while after the firſt; and it the Sun increaſe in Alrirude 
it is before Noon: bur if it decreaſe in Altitude , it is after 
Noon. 


Example. 


The Sa» was at 8 Hor. 5 H Min. Ekwated 40 =_ above 

the Horizos : a little while after (ſuppoſe for examples ſake a 
rter of- an Hour ) viz. at 9 Hoc.8:Min. 1 

the Height of the Sun, and find it 42 Degrees High; that 

the Altueude is increaſed 2 Degrees ; Therefore , its 


Forenoon : But if the Sun decreaſed in Alrzede,l ſhould 
have ſaid, Ir s Afternoon. 


How 10 take Mtitudes by the Quadrant, Aſtroldbe, and 
toſs-aff, 


There age divers Inffruments whereby Attitudes 
be taken: but the thoſt in uſe are the Own s Afﬀvolade, 
andl Croſ-faff. 'A Quadrant is an rument comprehert- 
ded berween two ſraight Lnoomakioga: right Angle, and ah 


Arch 
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Arch deſcribed upon the Right Angle,ason the Center, con- 
taining 9oDegrees,which isa quarter of aCircle: and therefore 
the infrumene iscalled a Qzadrant. See this Figure. 

- _ | ni, nobel 


rY on ST - 
G SS —_— —— : 


_— 


| 


A. repreſents the Center, upon which is faftned a Plamb-Tine , 
A.B.theone fide, A.C.the other fide, upon which the Sights are 
placed: B.C. the Arch or Quadrant, whichis divided into go 
equal parts,and numbred from B. to C; D one Sight Ethe 0- 
ther Sight : F the Plumbet faſtned to the Plumb-line. 

When by thisInſtrument you would Obſervgthe Height of 
the Sen,you muſt turn the Center 4 to the Su» , and let the 
Beams thereof dart in at the hole in the firſt Sighe D, * 
through the hole in the Second Sjebr E;fo ſhall the Plunb-line | 
lye upon the Degree in the Limb of the Suns Elevation : As if | 
the Plumb-lme lyeuponthe2oth Degree, then ſhallthe Alti- 
tude be 20 Degrees;if on 2.5,the Alenudeſhall be 2 5 Degrees: 
and for any number of Degrees the Thred or Plumb-line lies 
on, the ſame number-of Degrees is the Altitude of the _ 

t 
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—____ 


up the Quadrent,and joyn the Limb to your Check- 
_ _ = ny —_—_— the Star: then winking 
with one Eye,look through the Holes of the Sights with the 
other Eye, till you can ſee the Srer through thole Holes ; fo 
ſhall the Plumb-line (as befors in the Sun) hang upon the De- 
 gree in the Limb of the Stars Elevation. 
i Another ſort of Quadrant: is made with a moveable Index, 
S axis repreſented in this Figure. 


| —_ _—— - 


| " — — 


er en EN oe 
A is the Center, A B and A C the two ſides, B C the Limb, 
DE cwo Sights fixed upon a moveable Index or Label ; FG 
two other Sights for Obſerving the Horizon. 

When by this __ you would obſerve an Altitude,the ſide 


& B A muſt parallel to the Herizon, and the Index muſt be mo- 


rees: > Yedill the Object (be it either the Sun, Moon, or any Star) be 
ve lies © {een through the Holes or Slits of the $ ght: placed onthe In- 


; 
Sun. © 4x;tor then the Arch DB ſhall be the Elevation required. You 
But * H may 


"But if it be a Stor whole Altitude you would Obſerve; you 


[4 
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may know when the fide B A is parallel to the Horizon, by 
Obſerving the parting of Heaven from the Earth throughthe 
Sights of che Side B A. 


To take Altitudes with ihe Aftrolabe. 


The A#rolabe is a round Inſtrument flat on cither fide, u 
ononeof the flats or plains is de{cribed a Circle,as BC D Edi. 
vided into 360 equal parts or Degrees , numbred from the 
Line of Level BAC,with 10,20,&Cc.to go. m the perpendicus 
lar D C. Upon the perpendicular 1s faltned a Ring,as F,lo as 
the Inſtrument hanging by it, the Line of Level may hang pa- 
rallel to the Horizon : Upon the Center is a Moveable Label 
or Ruler, as G H,whercupon 1s placed two Sights, as I K. 


> _ _ a a _ = > —_— _—  ——_—_—_—_—— —_ 

—_ —— _— ——_ - Z 
= = —_ : 
hd —— ———— — A 
&- —— —— —_ ____— - 
, % _ - — 
| : _ 
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If you defire further inftradtions for making thisInframent, 

you may perufe Mr. Iright in his Divifien of rhe whole = : 
0 


i 
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Navigation, annexed to his Corre&ten of Errors : where he 
alſo ſhews the Uſe of it at large;, which in hrief is as follows. 

You muſtholdrhe 4frolabe by the Ring in your left hand, 
and Ty your right ſie to the Sun, litt up the Label with 
your right hand, till the Beams of the Sen entring through 
che Hole of the uppermoſt Yane or Sight , doth alſo pierce 
through the Hole in the nethermolt Yane or Sight ; and the 
Degreeand part of Degree that the Label lieson is che height 
of the Sun above the Horizon. 

Butif it be a Star you would obſerve,you muſt uſe the 4jFro- 
labeas you were directed to uſe the gy it up tO 
your Cheek-bone, and looking through the Sighrs,&cc. 


To take Alritudes with the Croſs Staff, 


This Inſtrument conſiſts of a Staff abouta Yard long, and 
three quarters of an Inch ſquare: Upon it is firted a Vane (or 
ſometimes two or three) fo as it may flide pretty ſtiff upon 
the Szaff, and ſtand at any of che diviſions it is ler to. 


= — WT A 4 _ ——_ o 
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The making is taught by Mr. right aforeſaid : But the uſe 
is as follows. 

Youmuſt put that end of the Crof-Sraff which is next 90 
Degrees to your Cheek-bone, upon the outer corner of your 
Eye, and holding it there ſteddy, you muſt move the Yane 
ſl you ſee the Horizon joyned with the lower end thereof, 
and the Sw» or Star with the higher end ; then the Degree 
and part of Degree which the Vane cutteth upon the Sraff, is 
the Height of the Sun or Star. 

Some of theſe ways for taking Altitude have been former- 
ly raughe by othersthat havetreated upon the Uſe of Globes : 
and therefore becauſe ſome would be apt to think th's Trea- 
tiſe uncompleat if I did not ſhew theſe ways allo, I have 
thought fit to inſert them : Yet the ſame things may be per- 
formed by the Globe alone, without troubling your ſelf with 
with multiplicity of Inſtruments, if your Globe be made with 
a hollow Axs ; for then if the Globe ſtand Horizomal , you 
ſhall by Obſerving the Obje& through the Axs have the 

Degree of Elevation, noted by the Superficies of the Horizon, 


PRO B. XIV. . 
To Obſerve with the Globe the Altitude of the Sun. 


T | Dons the Globe ſo that the upper Plain of the Horizon may 

ſtand parallel to the Plain of the Horizon of your Place ; 
as was taught by the Second Probleme ; then turn the North 
Pole —_— the Sun, and place it higher or lower, by mo- 
ving the Meridian through the Notches of the Horizon , till 
the Beams of the Sun pierce quite through the Ax of the 
Globe: So ſhalkthe Arch of .h: Meridian comprehended be- 
tween the Polg and the edge of the Horizon, be : he number of | 
Degrees that the Sun is cleva'ed above (he Horizon. | 


— 


T Ex.1mple, Wa 
Y March .0.juſtat Noon,here at Londin, I would Obſerve the 
WHer1dian ——_— the Swn. Therefore placing the Fr:20n 


Horizontal y. a by the Second Probleme : I turn ihe ow 
: File 


= 
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Pole towards the Sun, and move it with the Meridian u 
wards or downwards, either fo this fide or thar, till I can fit 
it to ſuch-a poſition that the Swn-Beams may dart quite 
through the hollow Ax of the Globe ; which when ir does, [ 
look on the Meridian, and find 42 Degrees 25 Min.compre- 
hended between the Pole and the Superficies oft the Horizon : 
Therefore I lay the Meridian Altitude of the Sun March 20. 
here at Londen, i542 Degrees 25 Min. 


'PROB. XV. 


To find the Elevation of the Pole, by the Meridian Altis 
tude of ihe Sun, and Day of the Month given. 


He Day of the Monthis March 20.By the 4/h Prob. you 

may find the place of the Sun to be Y 10.Therefore bring 
the place of the Sun-to the Meridian, and Elcvate it above the 
Horizon the\ame number of Degrees it hathin Heaven;ſo ſhall 
the Arch of the Meridian comprehended between the Pole 
and the Horizon, be the Elevation of the Pole in your Place. 


Otherwiſe. 


The Day of rhe Month given is March 20. fo that by the 
tourth Prob.you have the Suns place Y 10;and bythe fifth,:he 
Declination of the Sun'3.55. North : therefore rhe Declination 
being North, and you on the North fide the Equator ; you 
muſt ſubtract 3. 55. from che Meridian Altitude 4.2. 2.5. and 
there remains "ah 30. for the Height of the'Equino#ialabove 
the Hirizon : But if your Declination had been South , you 
muſt have added 3. 55.rothe Meridian Altitude, and the ho 
would have been the Eleva:ion of the Equine#:al. Having the 
Elevation of the Equinottial,you may eaſily have the Elevati- 
on of ihe Pole ; for (he one 1s always che Complement of the 
oiher to 90, Thus the Height of ihe Equinc#1ial 38. 30. ſub- 
tracted from go, leaves5 1. 30. for the Eleva'ion of the Pele, 
here at Lindim. And thus 1: follows, That the Latitude of any 
Place from ihe EquineG1al, is always equal ;o the Eleva ion of 
* the 
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the Pole for between the Zenith and the Equino#ial is Con- 
tained the Complement of the Heighth of the EquinoFial a- 
bove the Herizon to 90. 


PROB., XVI, 


To take the Altitude of any Star above the Horizon, 
by the Globe, 


He Horizon of the Globe ſet parallel to the Horizon of the 
Werld,as before: Turn the North Pole towards the Star, 
and when you can ſec the Srar through the Axs,the Northern 
Notch of the Horizon will cut the Degree of Elevation on 
the Meridian. 


Example, 


-_ 19.at 11 a Clock at Night, I would Obſerve the 4/- 
tizude of Spice Virgo. ' Theretorel ter the Horizen. paralicl ro 
the Horizow of the World;as by the Second Probleme,andrurn 
the Northern Pole till it point towards the Star : Then look- 
ing in at the South Pole of the Globe through the Axs, I ſhall 
ſee the Star, and have on the Meridian the Queſtion reſolved. 
But if it point not exa&ly, then I move the North Pole either 
upwards or downwards to the right or to the left Hand, ac- 
cording as I may find occafion,nltI can fee the Star through 
the Axs ; and then the cdgeof the Notch in the Horizon cuts 
28 Degrees 59 Min. on the Brazen, Meridian. Therefore I ſay 
April 19. at 11 a Clock at Night,hereat London, the Altitude 
of Spice MM is 28 Degr, 59 Min. above the Horizon. 


PROB. XVII, 


By the Meridian Altitude of any Star given, to find 
the Heighth of the Pole. 


Oyn the Star to the Meridian, and place it to the Altitude 

Obſerved; ſo ſhall the number of Degrees intercepted be- 
tween the Pole and thc Horizon, bethe Elevation of the Pole. 

Example. 


_—— 
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Example. 


- Spice Virgo is obſerved to have 28 Degr. 59 Min: Meridjan 
Altitude ; therefore 1 bring Spice Virgo to the Meridian, and 
Raiſe it or Depreb ithigher or lower as I find o:caſion, till it 
is juſt 28 Degr. 59 Min. above the Horizzn : Then I count che 
number of Degrees between the Pole and the H.rizon,and find 
them 51+. Therefore I ſay the Elevation of the 2ole ichore at 
London 5 1%. Yet note,bt the Star whoſe Altitude you Obſerve 
have fewer number of Degrees of Declimation from the Pol: 
than the Elevation of the Pole, you may be apt to miſtake in 
its coming to the Meridian ; for thole Stars never for ; and 
therefore are twice viſible in the M:ridian in 24 Hours ; once 
above the Pole, and once under the Pole. 

If your Ster have greater Altitude than the North Star,it is 
Above the Pole; but it it have leſs, it is Bclow the Pole : 6 
that if you know but whether it be Above or Below, it is e- 
nough ; for ſo you may accordingly Raiſe it ro the Alritude 
on the Meridianit hath in Heaven,and joyn it to the Meridian 
either Above or Beneath the Pole, as the Star is placed in Hea- 
ven : and then the Arch of the Meridias comprohended he- 
tween the Pole and the Horizon, is the Elevationof the Pole, as 
aforeſaid. 


Otherwiſe. 


Having the Meridian Altitude of the Star, you muſt find its 
Declination by the 27 Problem : and it the Declimation be 
South, and you on the North ſide the Equater, you muft add 
the Declination to the Meridias Altitude,and the Sum of both 
makes the Altitude of the Equinottial : But it the Declingtion 
be North, and you on the Nerth fide the Eqwarzor,, you muſt 
Subtra& the Declination from the Meridian Altitude ( as was 
taught by the 15 Prob. inthe Exawple of the Swn) and the 
Remainder is the Altitude of the Equimottial. Then (as was 
taught by the 15 Prob. aforeſaid) Subtract the Alritude of the 
Equinothal from go. the Remainder is the Elevation of the 
Pale in your Place. 


Example. 
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Example, 


By the laſt Probleme the Meridian Altitude of Spica Virgo 
was 28 Degrees 5 Min. and the Dec/ination of Spics by the 
27th Probleme is found 9g Degrees 3 Min. South : Therefore 
becauſe the Declination is South,I add 9 Degrees 3 Min.to the 
Meridian Altitude, which makes 3# Degrees 30 Min. for the 
Eler:4110n of the Equinoftial : which 35 recs JO Min.Sub- 
treRtcd from 90, leaves 51 Deg. 30 Min. for the Elevation of 
tizxe Pole here at London. 


Anothey way to find the Hr ight of the Pole by the Globe ; 
if ihe place of the Sun be given: And alſo to find the 
Hour of the Day and Azimuth, azd Almicanter of 
the Sun, 


Tz muſt be performed by help of a Spherick Gnomon; 
which is a ſmall Pin or Needle fixed perpendicularly into 
a ſmall Bafs with an Hollow concave Bottom , that it may 
ſtand upon the convexity of the Globe. Therefore the Hor:- 
201 of the Globe being ſer parallel to the Horizon of the World 
(as by the ſecond Probleme)the Spherick Gnomon mult be ſet 
exactly upon theplace of the Sun ; and then turning the Globe 
about (upon its Axs either from Ea? to We#t, or contrarily 
from Weſt to Eaſt; or elſe by the Meridian through the 
Notches of the Horizon) till the Spherick Gnomon caſt no Sha- 
dow on any fide thereof , you have on the Meridian in the 
North point of the Herizon the number of Degrees that the 
Pole is elevated above the Horizon. * 


Example. 


Imagine the four Quarters of the Horizow of the Globe cor- 
reſpond with the four Quarters of the Horizon of the World; 
and the plain of the Hor:z2on of the Globe is parallel to the 
plain of the Horizon of the World : The Suns place is & 39k 

whic 


v 
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which I find ontheGlobe,and place the Spherick Gnomon there- 
on; then at agueſs Imove the Globe both on its AHxs , and 
by the Meridian( asneer as I can } fo as the Spherick Gnomon 
may caſt no Shadow;yet if it do,andthe Shadow fall towards 
the North Pole ; then I Elevate the North Pole more till the 
Shadow falls juſt in the middle of its ſelf:but if the Shadow fall 
downwards towards the South Pole, then I Depreſs the North 
Pole: If the Shadow fall onthe Eft ſide,l turn the Globe on its 
Axus more to the Weſt; and if the Shadow fall to the Weſt, I 
turn the Globe more into the Eaſt : and the Degroe of the Me- 
ridian which the North Point of the Horizon touches , is the 
Degree of the Poles Elevation : which in this Example is 
514 the Latitude of the City of London. 

By this Operation you have alſo given the Hour of the 
Day in the Hour-Circle, if you keep the Globe unmoved: and 
the Azimuth , and Almicantar, if you apply but the Quadrant 
of Altitude to the place of the Swngas by the 22 and 23 Proe 
blemes. | 


PROB. XIX. 
To Obſerve by the Globe the Diftance of two Stars. 


VP muſt pitch upon two Stars in the Meridian, and Ob- 
ſerve the Al:#ude of one of them firſt,and afterwards the 
Alticude ofthe other : then Subtra@ the Leſſer Altitude from 
the Grearer,and the Remainder ſhall be the Diſtance required. 


Example. 


March 7. at 11 aClockat Night here at London, I ſee in the 
Meridian the two Stars in the Foremoſt Wheels of the Waggon, 
in the Conftellation of the Great Bear, called by Sea-men the 
Pomters ( becauſe, they always point towards the Pole-Ffar ) 
Thereforeto Obſerve the Diſtance between theſe two Srars,T 
firſt Obſerve (as by the laſt Probleme J) the Alrirude of the 
moſt Northern to be 77 Degrees 59 Minutes, and ſet down 
that Numberof Degrees and Minutes with a Pen and Ink on a 
Paper,or with a piece of Chalk, or a Penci!,on a Board ; and 
aiterwards I Obſerve the Altitude of theother Star which is un- 
der 
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der it,asI did the firſtxo be 83 Degrees 21 Min. ang ſet that 
number of Degrees and Minures allo down , underthe other 
number of Degrees and Minutes : Then by Subtracting the 
Lefier from the greater,l find the Remainder to be 5 Degrees 
22 Min. which 1s the Diſtance of the two Stars in the Greaz 


Bear, called the Pointers. 
PROBE. XX. 


How you may learn to give aGue fs at the number of De. 
grees that any two viars are diſtant from one another ; 
or the number of Degrees of A\tnude the Sun or any 
Star & Elevated above the Horizon ; only by looking 
1p to Heaven, without any Inſirument, 


Erween the Zenithand Horizcn is comprehended an Arch 
of a Circle containing go Degrees; ſo thatif you ſee any 
Star in or near the Zenith,you may know that Star is 9o, or 
ncer 9o Degrees High; and by ſo much as you may conceive it 
wants of the Zenith, fo much you may guels it wants of $go 
Degrees above the Horizon. By this Rule you may Gueſs at an 
Arch of Heaven containing 90 Degrees;orat an Arch of Hea- 
ven containing 45 Degrees; if by your Imagination you divide 
the whole Arch into two equal parts, for then ſhall each of 
them contain 4.5 Degrees; And if by your Imagination you di- 
vide the Arch of 9o into 3 equal parts,cach Diviſion ſhall con- 
tain an Arch of 30 Degrees, &c.But this way 15 a little roorude 
for Gueſling at Stars Elevated but few Degrees, or tor Stars, Di- 
ſtantbut fewDegrees from one another. Theretorethat you may 
learn to gueſs more preciſely at Diſtances in Heaven, you may 
either with a Quadrant, Aſtrolabe, or the Glebe, find the exact 
Diſtance of any two known Srers that are but tew Degrees a- 
finder,and by a little revolving the Diſtance of thoſe Stars in 
your fancy,you may at length fo imprint their Diſtance in 
your Memory,that you may readily Gnets the Diſtance of 
other Stars by the Diſtance of them. 


Example. 


You may find cither by the Globe, Zuadrant, or m__ 
or 


[ 
L 
_ 


(for they all agree); Degrees comprehended between the firſt 
Star in Orion's Girdl.an the Laſt;therefore by a little conſider. 
ing that Diſtance, you may imprintit in your Fanicy for 4 De- 
grees,and lomake it applicable to other Stars , either of the 
ſame Diſtance or moregr leſs: And the Poimrers(by thic laitPro- 


bleme)are Diſtant fronroneanother 5 Degrees, and almoſt an- 


half: Theſe are always above our Horizon, and therefore ma 
always ſtand as a Scale for 5 and a half Degrees;So'thatby cheſs 
tor 5% Degrees,and thoſe in Orions Girdlefor 3 Degrees,and o- 
thers Obſerved,cither of Greater or Leſſer diſtance,you may 
accordingtoyour ownJudgment ſhape aGuelſs,if not exactly, 
yet pretty near Truth,when you come to other Stars. Thus 
you may exerciſe your Fancy upon Srars found to be 10 or 
15 Degrees afunder,or more,or lefs ; and with a tew Experi- 
ments of this Nature enure your Judgmenc to Gueſs at Di- 
ſtances,and enable your Memory to retain thoſe Guelles. 

Thisway of Guetling will beexact enough for finding the 
Hour of the Night by the Srars,for moſt common Ules;or the 
Hour of che Day,by Guefling at the Altitude of the Swn ; if 
after you have Gueſfſed at the Altitude,you work as was taught 
by Prob. 12. for the Hourof the Day : and'as ſhallbe taughe 
in the next Problemefor the Hour of the Night. 


PROB. XX. 


The Day of the Mon! h and Altitude of any Star given;to 
find the Hour of the Night, 


He Glibe, Quadrant, and Howr-Index ReRitied; Bring the 
Star on the Globe tothe ſame number of Degrees on the 
Quadrant of Altitude that it hath in Heaven : So ſhall the In- 
dex of the Hour Circle point in the Howr-Circle at the Hour 
of the Night. 


Example. 
March 10. The Altitude of Arturws is 35 Degrecs above 


th: Horizon here at London ; Theretore having the Globe 
g » 


I 2 Qua- 


Book If. Affronontcal re Grographir af Problemes.. 59 


A Tuto: to Aſtronomy and Geography. Book 11, 


—_—y , and Howr-Index Re&ified, I bring Ariturw on the 
Globe to 35 Degrees on the Quadram of Altitude : and then 
looking in the Hour-Circle, I find the Index point at 10 a 
Clock, which is the Hour of the Night. 


PROB. XXII, 


The place of the Sun, and Hour of the Day —_ to 
find its. Azimuth in any aſſigned Latitude, 


Tz Globe,&c. Refihed to your Latitxde ; Turn the Globe 

till the Index of the Howr-Circle come to the Given 
Hour ; and bring the Quadrant of Altituide'tothe Þlace ofthe 
Sun ; fo ſhall the number of Degrees contained berweenthe 
Eaft or Weft point of the Horizon, and the Degree cut by 
the Quadrant of Altitude on the Horizon , be the number of 
Degrees of the Suns Azimuth, at that Time. 


Example. 


May 10. at 53 Minutes paſt 8 a Clock in the Morning I 
_ know the Azimuth of the Sun : Therefore ( the Globe 
being firſt Refihed)I turn about the Globe till the Index of 
the Howr-Circle point to 53 Min. paſt 8 a Clock, or which is 
all one, within Half a quarter of an Hour of 9g ; then I move 
the Quadrant of Altitude;to the Degree the Sun is in that Day, 
and there let 1t remain, cill I ſee how many Degrees is con- 
tained berween the Ez2ft point,and the Quadrant of Altitude , 
which in this Example 1s 2.8 Deg. 25. Min. for the Azimuthal 
diſtance of the Swn from the Ezft point towards the North. 
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PROB. XXIIL 


The place of the Sun and Hour of the Day given, tofind 
the Almicantar of the Sun. 


TE finding the Almicantar of the Sun is upon the matter 
the ſame with the A/ritude of the Sun: only with this di- 
ſtin&tion, The Almicantar; areCirclesparallel tothe Horizon de- 
ſcribed by the Degreeof the Quadrant of Altitude upon the 
Zenith as its Center,by turning the Quadrant round about the 
Globe cill ir come again to its firſt place : Burthe Altitudsis an 
Arch of the QCoepFone of Altitude or Vertical Circle, comprehen- 
ded berweenthe- Horizon and any point of the Globe afligned. 
Their Agreement-conliſts in his ; When the Sun or any Star 
hath any known Almicantar, they are ſaid to have the fame 
number of Degrees of Altitude ; as if the. Sun be in the 2oth 
Almicantar, he hath 20 Degrees of Altitude; if inthe 3oth Al- 
micantar, he hath 30 Degreesof Altitude, &c. Now becauſe 
the Operation is the ſame for finding the Altitude and Almi- 
cantar, I ſhall refer you to the 1 1 Probleme; which ſhews you 
how to find the Altitude or Height ; and by conſequence the 


Almicantar. 
PROB. XXIV, 


The place of the Sun given,to find what Houy it comes to 
the Eaſt or Weſt;and what Almicantar it then ſhall have. 


He Globe, Quadrant, and Hour-Index Retified : Bring the 
Quadrant of Altitude to the Eaſt point in the Horizon, if 

you would know what Hourit comes to the Eaft:ortotheWeſt 
point, if you would know what Hour it comes to the Weſt : 
Thenturn about the Glebetill the place of the Suncometo the 
Quadrant of Altitude ; and the Index of the Howur-Circle ſhall 
p_ the Hour of the Day: which onthe Day aforeſaid will 
7 Hor.7 Min. in the Morning that the Sun cometh to the 
Eaſt,and 4 Hor. 5 3 Min. after Noon that the Sun cometh to 
the Weſt.And if you then count the number of Degrees from 
the 
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the Horizon upwards on the Quadrans of Aititude,it will ſhew 

'ou the Almicantar of the Sun tor that Time; which will both 

orning and Evegaing be. 25 Deg. 30 Min. as was taught by 
the laſt Probleme. 


PROB. XXV. 


To know at auy time what aClock it 6 in any other Part 
of the Earth. 


Hedifference of Time is reckoned by the acceſs and progreſs 
Tx the Sun: for the Sungradually circumvolving the Earth 
in 24 Hours, doth by reaſon of the Earths rotundity enlighten 
but Half of it at the fame momant of Time; as ſhall be ſhewed 
hereafter : ſo chathereby ic comes to paſs, that when with us 
here in England it is 6 a Clock-in the Morning , with thoſe 
that have 90 Degrees of Longitude tothe Weſtward of Us, it is 
yet Midnizht : with thoſe that have «i 82 Degreesof Longitude 
trom Us it is Evening; and with thoſe thathave go Degrees of 
Longitude to the Eattward:, it is Noon. So thar thoſz to the 
Eaitward have their Day begin ſooner than Oars : Bur tothe 
Weſtward their Day beginsatter Ours.”Therefore that you may 
know what Hour it is in any Place of the Earth , of what 
Diſtance ſoever it be, you muſt firſt bring the Place of vour 
own Habitation to the Meridian, and the Index of the Hour- 
Circle to 12 on the Howr-Circle ; Then bring the other Place 
to rhe Meridian, and the Arch of the Houur-Circle compre- 
hended between the Hour 1: and the Index, is the dilference 
in Time between the ewo Places. 


Fx ample, 


London in England, and Surat in the Faſt-Indies : Firſt I 
bring Londen tothe AMeridian,and turn the Indexof the Heur- 
Circle to 12; then I turn the Globe Weſtward , becauſe Londen 
IS Weſtward of Surat tall Srrat come tothe Meridian Z and ſee 
at what Hour the Index ofthe Hoar-Cirdle points,winch in this 
Example is 5 Hor. 54 Minutes: AndGccaute Swat lics to the 
Eaſtwardsof Us fo many Degreos,theretore as was tgid = 

tNcir 
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their Day begins ſo much before Ours: So that when here at 
London itis 6 a Clock in the Moming,at Serat it will be 11. a 

Clock 54 Minutes, when with Us it is 12 a Clock, with them 
it will be 5 a Clock 54 Minutes after Noon. 

If you would know the ditterence of-7 ime between London 
and Famaica, Working as before,you may find 5 Hor. 15 Min. 
But 'Famaica is to the Weſt of Lendon; theretore Their Day be- 
gins5Hor.15 Min. attzr Ours:{o that when with Us itis Noon, 
with Them it will be but Three quarters of an Hour paſt 6 

Clock in the Morning : and when with Them it is Noon , 
with Us it will be One quarter paſt 5 a Clock after Noon,&c. 

Or you may yet otherwiſe know the difference of Time, if 
you divide the number of Degrees of the Equine#4al that paſs 
through the Meridian while the Globe is moved from the Firſt 
place to the Second, by rs. ſo ſhall the Produdt give you the 
ditterence of Hours and Minutes between the two Places : as 
you will hnd ityou Try cither otthele Examples,or any other, 


PROB. XXVI. 
To find the Right Afcenſion of the Sun, or Stars: 


He Right Aſcenſicn of any you onthe Glebe is found by 

bringing the point propoſed to the Meridian,and coun- 

ring in the Equirzettial the number of Degrees comprehen- 
ded between the Yernal Colure and the Meridia:1. 


Example, for the Jun. 


Tune 1.1L would know the Right Aſcenſion of the Swn : His 
place (found as by the third Probleme ) is Gemini 20. Therefore 
I bring Gemmi 20 to the Meridian;and then the Meridian cuts 
the Equinettial in 79 Deg. 15 Min. accounted from the Verna 
point Arzes : Therefore I ſay the Right Aſcenſion of the Sun 


Tune 1.15 79 Deg.15 Min. 


Example,for a Star. 


I take Capel/a , alias Hires , th2 Goat on Auriga's Shoulder , 
and 
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and bring it to the Meridian; and find the Meridian cut the E- 
eninelfiaſcounting as before from the Yernal point Y ) in 7 3 
Degrees 58 Minutes : Therefore I lay, the Right Aſcenſion of 
Hircas in 73 Degrees 58 Minutes. Do the like for any other 
point of the Globe propoſed. 


PROB, XXVII, 
To find the Declination of the Sun and Stars, 


2 Declination of any point on the Globe is found by bring- 

ing the point propoſed to the Meridian, and counting the 

number of Degrees comprehended on the Meridian between 

the Equino#ial and the point propoſed : and bears its Deno- 

mination of North or South, according as it is Situate on the 
Nerth or South ſide the Equinotial. 


Ex .mple,for the Sun. 


Tue 1.1 would know the Declination of the Sun. His place 
found,as before,is Gemini 20. Therefore I bring x 20. to the 
Meridian,and find 2 3 Degrees 8 Minutes comprehended on the 
Meridian between the Equinoftial and x 20.and becauſe Gemini 
is on the North ſide the Equino#ial, therefore I ſay Fune 1. 
the Sun hath North Declination 2.3 Degrees 8Minutes, 


Example,for a Star. 


I take Hircws aforeſaid, and bring itto the Meridian,and find 
45 Degrees 40 Minutes comprehended on the Meridian be- 
tween the Equino#ial and the Star Hircus. And becauſe Hircwms 
is on the North ſide the Equinoitial ; Therefore I ſay , Hires 
hath North Declimation\ g's Degrees 40 Minutes. Do the like 
for any other point on the Globe propoſed. 

But note : The Right Aſcenſion and Declination of the Sun 
alters Daily;forintwelve Months he runs through everyDegrec 
of Right Aſcenſion, and in three Months to his greateſt Declmna- 
F;on : Burt the Right Aſcenſion and Declination of the Stars is 
ſcarce perceivable for ſome Years: Yet have they allo analtc- 
ration of Right Aſcenſion and -Declmation : For , thoſe Stars 


that 
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that have bat few Degrees of Right Aſcenſion, will in proceſs 
of Time have many, and thoſe Srars between the Tropick and 
Equinotial that have North Declination, will in length of Time 
have South Declination ; and the contrary (as ſhall be more ful- 
y ſhewed hereafter): For,the Stars Moving upon the Poles of 
the Ecliptick go forwards in Loygitude one whole Degree in 
703 Years (as hath been ſhewed before Book 1 Chap. 3. Sett.3.) 
and fo alter both their Right Aſcenſion and. Declination;as may 

{cen by this following 'Table of Right Aſcenſions and Decls- 
vations of 100 of the moſt eminent fixed Srars; Calculated by 
cho Brabe, tor the Years 1600 and 1700, which I have in- 
lerted ; partly becauſe by it you-may ſee the Ditterence of 
their Right Aſcenfions and Declinations in 70% Years; and part- 
ly to accommodate thoſe that may have occaſion to know 
their Right Aſcenſions and Declinations nearer than the Glope 
can ſhew them. 


Qs 


— 


A Table of the Right Aſcenfions and Declinations of 
100 SeleR Fixed Stars ; Calculated by Tycho Brabe, 
for the Years 1600 and 1700, As alſo their Ditfer- 
_ of Right Aſcenſions and Declinations 1n 70 

cars, 


———— 


65 


Differentia. 1670. 

Names of the Stars. R. A.lDecl. R. . Ale. Declin. 
Sccdir, i Caflioper. rt 22/34 S||5 5854 55 
The Pole Star. (tail. J, 59134 Si!9 4687 433 
Southern-in the Whales- 1 17134 Njſ7 $819 3$ 
Caſſiopee's Belly. 1 27/134 5119 4559 7 
Girdle Andromeda. 1 23/33 S[[13:13/34 __ 5 
Knee of Caſſiopee. CY 8 35133 > 16 2VI58 4c 
1. + Y Horn, I 23/31 S (24 1917 FC 
Whales Belly. 1 15/31 Niſ4 1411 45 
2. mn V Horn. I 22/31 S [124 32/19 J1 
South Foot of Andromeda. Nl !1 29130 S116 24440 F2 


Names 
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* Star in V Head. 

* In the TWWhales Jaw. 
Caput Mcduſz. 

* In Per/er Side. 


— 
WF a. 


= of the Stars. R. Aſc.\Dcelmr 
In the Knot mebe Line X25 


& in the Pleiades. 

In the Noſt-ils of &, 
North Eye of © , 
Aldebaran. 

Hircus, Capella, ES 
* Orions For, Rigel. 
North Horn V. 

Orions Lett Shoulder. 
Belly of the Hare. 

1. In Orions Girdle. 


Seuth Horn SE. 
[2. In Orions Girdle. 
Laſt im Orion; Girdle. 


Orions Rigti Shoulder, 
* Foot W. 


1The Little 
cad Poltux,fecond Twin. 


Przſcpe BD. 
orthern Aſs Þ. 
{Sourbern Afs S, 


75 53128 26 
S| 77 1916 7 
5/7 N|78 5320 59 


Uppermoſt in Orins Face: 


JAuripa's Right Shoulder. 
[84 487 20 


I 700, 0 
R. Aſc{Declm.” 


79 I5o 32 


[79 410 43 


179 $720 58; 
80 1I$31 2.4. 
& 1 262 7 


543544 54 


Great Dog,Sirtus. (Twin. 
{Head of Ca#or, the firſt 
, Procyon. 


* In the Stern vf ihe Ship. 
1925 4 


7 be Heart of Hydra. 
Seurh of 3-m Neck A. 
Lyons Heart, Baſiliſcus, 
North of 3. in Neck £. 
Middle of 4. in Neck A. 


| I38 16/7 2% 


95 61% 38 
98 ol16 15 
tos 53/132 30 
illo $36 © 
i 4728 43 
118 4323 2.6 

ZO 43 
126 28|22 31 


126 5419 15 


147 5918 1 
148 "be 25 
150 124 54 


IFO Fi21l 21 


— _— 


Names 


Book 11. Aſtronomical and Geographical P2oblemes. 67 
Hl v 1 600. # D: rentra: NF 1 7 00. __ 

FT of the Stars. _ Ro Aſe.| Declin.) | R. A. Decl. = A[c.\ Decl, 

Fir oft inDUrſa Maj; 159 12/58 31 N' 1 37 32 N| 100 an iT 85 

| Firft # in o Pubbe.159 37163 54]N; I 41/32 N| |x61 * 4 = 

| * Back Q. | _ 1163 1022 43]N G 27.34 N| {164 3722 9 
Lions Tail. (Majori172 9/16 49]N[|: 19/34 N[|173 28,16 15 
| Followin loweff in@Ur/a173_3 55 $7[N|]1 23/134 Nj[174 2655 23 

, ar gt —_— 5ol59 15]N p 20134 N 180 1058 41 

| - | 138 5315 37Nyhr 18134 Nij19o 115 2} 
ump Ur/e Major, Aliotj189 1158 1/N|j|1 19133 N[[190 1057 37 

| CSE 199 36113 $|N||: 17133 Niſ:91 52/12 5 
PS TAL _j96_49 - 2] [[{ 1921323 [197 233/937 

| le Tail Urſa Majori196 54/57 3|N'Þ: 2132 N[[197 57156 3 
) | End Tail Urſa Maj 4 _ —_ 
# Major. [0% 54151 22|N\|t 2131 Nj}2oz 56150 51 

, | Arcturus. | L 84 L br 
209 234}21187/N'|1 11]294N| 210 344120 49 
| . S - - aw 214 240 3N 2127 Nſzio 4/39 36 
a Seat nn ſ217 14914 199 it 22127 Siſ2r8 275 14 45 
| Nerth Scale =. 1223547 50S l 213}124 S 225 168 14 

1 X* Northern Crown. 229 26/28 6\N;|1 1 N | 

| * Serpents Neck | | - "21%. pans 
4 N 5 CCK. 231 12/7 46'N I 1521 N 232 277 2V\J 
7] "_ of 3.* in FrontM2 25 34/18 38S||1 281tg S|z379 218 57 
4 Lett Hand Ophiucus. = 238 252 37S||1 2318 Sſ[239 482 55 
_ cait Mi, Antares, 241 1825 26S||1 32}t6 S||z42 50/25 42 
| | ight Shoulder Hercules./2., 3 1522 27]N |1 Fli5s N y 4 Wh = 
: 0 _ of Opbincas. [2.43 499 39S : 23it5 S oe 12/9 54 
Oo Ignt nee of Opbincas.)2, 5 1 FoOlIF 71S O 5olto Sit, | = 
oO Head of Hercules. Xe 254 614. 55]N 1 "Mr N 4 + 1h " 
3 tr Shoulder of Hereal 12,54 4025 221N 0 528 N + _ 
6 Head of Opbiucrr. - £- «+ 
-oþ P | [259 F1z 56iN |z 119 Nijj|:60 16|12 4 
.2 Ignc houlder Ophiucus 2,60 56 4 49/]N Ws N 262 [, 9 
[1 CEE Dragon. 2166 4 4 271N r7 35.2 N 267 _— pe 
5 TEE 275 52/38 28]N('o 504 S276 42/38 32 
2 oft Eattern in Head 7.81 92121 35>) 1 31:8 N 233 2(21 27 
Vultures Tail. 'N| | "| 1+ $- pe 
4 281 47113 20;N| 1 2318 S|$ N 
L5 In the Swans Beak. 2.88 40127 10N] j1 ves S| + ; a A 
54 brewer bWi 292 4917 54N| |1 17113 5 4 <4 v0 Y 
LI ans North Wing-\293 10144 12.N| |o 48 14 Nj|zg3 58144 26 
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| : 1600. | |'\Differentia. I 670. 
Names of the Stars. |R. Aſc|Declm.| ||R. A\Dect. ||R. Aſc] Declin.| 
Upper Horn V. 239 57113 40'S ||x 25/16 N![300 22113 24 
Lower Horn V. 299 39115 57'S : 27117 N 3ZII 6\Il5 40 
In the Swans Breaſt. 302 13139 1'N 0534118 S \[ 30% $5139 I9 
Left H1nd of =. 206 32110 53'S] 1 16j19 N, 397 48110 34 
Swans I ail. 30657} 4-2 5$33'N 0 513/203 >) 397 49144 aS 
In the Swans South Wing.|307 31132 30 N{|z of21 S [1308 31132 Ti 
Left Shoulder =. 317 37/7 15S||r1 21126 N[218 586 49 
1. In Tail W. 319 28118 21]S||1 26126 N\32o 541t7 55 
In Cepheas Girdle. 320 46/68 50[N| o 22/26 S\|z21 869 16 
In Pegaſus Mouth. _|321 10j8 5I[N[: 18/26 | 322 28/8 3k 
z- In Tail V, 221 16/117 53]S|,1 25/27 N22 4t|t7 24 
Right Shoulder of . 326 19/2 x 3ÞS 1 209 N|3z7 39h 44 
Fomahant, =. 338 46131 39]S[|* 25|31 N||340 111zr 5 
heat, Pegaſus. 241 9[25 56]N||]: 12/32 S||344 11126 25 
Marchab,Pegaſms. 1342 53 5;N t 15 32 Z 342 3213 37 
Mouth of Southern Fiſh. 344 91 7/N I 17133 S 1245 26/1 40 
Head of Andromeda. 356 59126 54N| |1 17134 S||358 1627 28 
- Caſſupee's Chair. 257 Fl56 58N| |: 15/34 S||358 2057 32 
End of Pegaſus Wing. |358 14]12 58N; |: 1634 S||359 3olrg 32 
'Northern tbe Whales Tail.|359 4gli 1 1S| 1 1834 Sjit #710 27 


The Uſe of this Table. 


The Firſt Column on the left Hand is the Names of the 
Stars. The Second Column ſhews the Degrees and Minutes 
of Right Aſcenſion tor the Year 1600. The Third, the De- 
clmation tor the ſame Year. .'The Fourth ſhews whether the 
Declmation be North or South ; N ſtands for North,S for Soath. 
The Fitth ſhews the Ditterence in Degrees and Minntes of 
Right Aſcenſion of the Stars , between the Years r600. and 
1670. The Sixth ſhews the Difference of Declmation ; and 
whether it be North or South. The Seventh ſhews the Right 
Aſcenſion 1n Degrees and Minutes for the Year 1670. The 
Eighth ſhews the Declination in Degrees and Minutes for the 
ſame Year. 

By this Table you may perceive the Fixed Srars increaſe in 
Right Aſcenſion , till they come to the YVernal Colure ;, from 
whence 
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whence the number of their Right Aſcenſion is reckoned : and 


' by the Column oftheir Difference of Rygbt Ang may 


ſee how much they increaſe in 70 Years. And if you would 
know how much they increaſe for any other number of 
Years, you muſt find what proportion they have to 7o, and 
the ſame proportion the Ditterence of the Right Aſcenſion of 
the Stars will have to the Difference in the Table. 


Example, 


I would know the Difference of Right Aſcenſion the Pole- 
Star will have in 35 Years. I find in the Fifth Column the 
Difference of Right Aſcenſion of the Pole Star tobe 3 Degrees 
59 Minutes ; Therefore by the Rule of Proportion,l Tag f 70 
os give 3 Degrees 59 Minutes, 35 Years ſhall give 1 De- 

ree 59% Minutes, and ſo proportionably for any other Num- 
bo of Years. 

Though this Rule ſerves for finding the Difference of Right 
Aſcenſion of any Star ; yet it will not ſerve for finding the 
Difference of any Stars Declination.For the Stars onthe North 
ſide the Equino#ial berween the Hyemmal and Solſtitial Colures, 
and onthe South fide the Equine#ial between the Solftitial and 
Hyemnal Colures increaſe in Declinaticn. But the Stars on 
the South fide the Equinotial between the Hyemnal and Solſti- 
tial Colures, and on the North fide the Equine#ial between 
the Solſtitial and Hyemnal Colures, Decreaſe in Declination , 
as you may yet more plainly ſee by the Globe if you bring 
663 Degrees of the Meridian to the North ſide of the Horizon, 
and ſcrew the Quadrant of Altitude to 66% Degrees in the Ze- 
nith, and Declination of the Pole of the Ecliptick; and bring 
the Hyemnal Colure to the Meridian,tor {o ſhall the Pole of the 
Ecliptick be joyned with the Center of the Quadrant of Alti- 
tude, and the Ecliptick with the Horizon ; and all the Circles 
that the ſeveral Degrees on the Quadrans make in a Revolu- 
tion from We to Eaft upon the Peles of the Ecliptick, repre- 
ſent the great Revolution of every Star that cach Degree on 
the Quadrant cuts. And thus demonſtratively will be repre- 
ſented the Progrefs of the Fixed Stars hrangh every Degree 


of Longitude, and by conſequence the Alteration of their Kighe 


Aſcenſion and Declination. heya that Degree of the 
Quadrant of Altitude to be the Star , w 


ich juſt reaches the 
Star, 
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Star ; you may by turning about the Quadrant, ſee how Ob- 
liquely the Star (or the Degree repreſenting the Srar) cither 
dna about, or cuts the Equine#:al , and all Circles parallel 
to the Equino&ial ; and thereby Obſerve it fome times to In- 
cline in Motion to, and other timesto Decline in Motion from 
the Equim#ial. But how long Time it will be ere the Srar 
Inclines to, or Declines from the EquineF#4ial, you may know 
by finding the Diſtance of Lowgirude in Degrees it hath from 
either the Solftitial or Hyemmal Colure; and with refpecting the 
foregoing Rules in ics Poſition; you may by the Table in Book 
I, Chaps. Se. 3. farisfie your elf, 


c 


Example. 


The moſt Northerly Stay in the Girdle of Orion doth yet De- 
creaſe in Declination.But I would know how long it ſha!l De- 
creaſe; Therefore by the 32 Probleme,l find the Longitude of 
that Star to be for the Year 1670. 77 Degrees 51 Minutes, 
which Subdu@ed out of 9o (the Diſtance of the Solftitial Co- 
lure from the Equine#ial)leaves 1 2.9. for the Diſtance of that 
Star from the Solftitial Colure. Therefore by the Table afore- 
faid, 1 find what number 'of Years anſwers to the motion of 
12 Degrees 9 Minutes. And becauſe 1 cannot find exactly 
che ſame number of Degrees and Minutes in the Table,l take 
che number the neareſt to it, which is 14 Degrees 10 Min. 
and that is the Motion of the Ecliptick in 1050 Years. But 
becauſe this 14 Degrees 10 Minutes is 2 Degrees 1 Minute too 
much, I ſeek 2 Degrees 1 Minute in the Table,and the number 
of Years againſt it I would Subdu&t from the number of 
Years againſt 14 Degrees 10 Min. and the Remainder would 
be the number of Years required : But neither can I find + 
Degrees 1 Minute, therefore I muſt take the number of De- 

and Minutes neareſt to it, which is 2 Deg. 5o Min. and 

that yields 200 Years; which Subducted out of 1005 leaves 
850 Years. But becauſe this is alſo too much by the Motion 
of 49 Minutes, Thereforel ſcek for 49 Minutes in the Table, 
—_ Subdu&t the number of Years againſt it from 800, and 
theRemainder would be the number of years required. But 
neither is 49 Min. in the Table, Therefore I take the neareſt 
to it, which is 51 Min. and that yields 60 Years; which Sub- 
ducted out of 800,leaves 749.But this is likewiſe too much by 
| ene 
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the Motion of two Minutes. Therefore I ſeek 2 Min.in the Ta. 
ble, but cannot find it nearer than 22, aud againſt it 1 find 3 
Years,which 3 Years | Subdu&t out of 740, and the Remain- * 
der is 737 the number of Years required. You may if you 

leaſe for exa&tnels, Subdudt for the & Minutes 8 Months ; fo 

ave you 736 Years 4 Months, for the Time that the molt 
Northerly Star in the Girdle of Oricn will Decreaſe in Declinati. 
on, after the Year 1670,which will be till A».Dom.2.406.after 
which Time it will increaſe in Declination for 12706 Years 
together, till ir come to have 47 Degrees 8 Minutes of De- 
clination : at which Time it will be in or very near the place 
of the moſt Sautherly Star of the Southern Crown; and that Srar 
in its place, 

And thus the Pole Star is now found to Increaſe inDeclina- 
tion, and will yet this 421 Years: after which time it will 
Decreaſe in. Declination for 127 06 Years together, till it come 
to be within 42 Degrees 42 Minutes of the EquinoB#ial, in the 
void [pace now between Draco and Lyra; at which time Lyra 
will be almoſt as near the Pole, as the Pole Star now is; and 
then the moſt proper to be the Northern Pole Star: And the 
laſt Star in the Stalk of the Dowes mouth will be then very 
near the Saurbers Pale, and therefore moſt fit to be the Sow- 
thern Pale Star. I 


PROB. XXVII, 
The place of the Sun or any Star given , to find the Ob- 
lique Aſcenſion, and ihe Oblique Deſcenſion , in any 
g:venLatitude. 
T He Globe Redified, Bring the place of the Sur or Star to 
4 the Meridian under the Horizonand the of the E- 
quinoftial that comes to the Meridian. with it under the Hori- 
on is the Degree of Right Deſcenſion. If the Sun or Ster will 
reach no part of the Horizon the Horizon, they have no 
Right Deſcenſicn. 


Foy the Oblique Aſcenſion, 


Bring the place of the Sun or the Star to the Eft fide the 
Horizon, and the Degree of the Equator cut by the Horizon, is 
the Degree of Oblique Aſcenſion of the Sun or Star. 


For 
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For the Oblique Deſcenſion. 


Bring the place of the Sun or Star to the Weſt fide the Ho- 
riz0n, and the Degree of the Equino#:al cut by the Horizon is 
the Degree of Obl:que Deſcenſion. They need no Example. 


PROB. XEIX. 


Any Place on the Terreſtrial Globe being given, to find 
its Antipodes. 


Pe the given Place to the Meridian, ſo may you (as by 
the firſt Probleme) ſee its Longitude and Latitude ; then 
turn about the Globe till 180 Degrees of the Equator paſs 
through the Meridian ; and keeping the Globe to this Poſition, 
number on the Meridian 180 Degrees from the Latitude of 
the given Place: and the point juſt under that Degree is the 
Anmtipodes. , 


Example. 


I would find the Antipodes of Cuida Real, an Inland Town 
of the Weſt- Indies, which lies upon the River Parana,an Arm 
of Riodela Plata : Therefore I bring Cuids Real to the Meri- 
dian, and find (as by the firſt Probleme) its Latitude 2 3. 50. 
South; and its Longitude 433 Degrees: Then Iturnaboutthe 
Glebe till 1 80 Degrees of he Equator paſs through the Meri- 
dian ; and keeping the Globe to that poſition,l number ſo ma- 
ny Degrees North Latitude as Parana hath South, wiz. 23. 50. 
and raft under that Degree I find Lamoo, a Town lyingupon 
the Coaſt of China, in the Province of Quizcii : Theretore I 
lay Laemeo is juſt the Antipodes of Caids Real. 


Another way. 


Bring the given Place to the Norch or South point of the 
Horizon, and the point of the Globe denoted by the oppolite 
point of the Horizon is the Antipodes of the given Place. 


PROB. 
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PROB. XKEX, 


To find the Perecii ef any given Place, by the Terre- 
itr1z] Globe, 


Ring your given Place to that ſide the Meridian which is 

in the South Notch of the Horizon, and follow the Parallel 
of that Piacz onthe Globe till you come to that ſide the Meri- 
dian, which is in the Northern Notch of the F.rizon,and that 
is the Perecii of your Place. 


PRO B. XXX. 


To find the Antecii of any given Tl ice, npon the Terre: 
{trial Globe. 


Ps your given Place to the Meridian, and find its Lati- 

re by the firſt Probleme ; It it have North Latitude, 
count the ſame Number of Degrees on the Meridian from the 
Equator Seuthwards;, but if it have South Latitude, count the 
ſame number of Degrees from the Equator Northwards : and 
the point of the Globe direftly under that number of De- 
grees is the Antecii of your Place. 


PROB. XXXIL 


To find the Longitude and Latitude of ihe Stars {4 ihe 
Celeſtial Globe. | 


Tre Quadrant of Altitude will reach but 9o Degrees, as 

was {aid Prob.g. Thereforeif the Srar you enquire after 
be on the North fide the Ecliptick ; Elevate the North Pele 
66; Degrees above the North ſide the Horizon : Ifonthe Sorrb 
kde the Ecliprick you muſt Elevate.the Sourh Pole 663 Degrees 
above the Sort hb fide the Horizon : Then bring the Solftitial Co- 
lure to the Meridian on the North ſide the Horizon, and ſcrew 
the Quadrant of Alititnde to the Zenith, which will be in 23 
Degrees 30 Minutes from the Pele of the World: So ſhall the 
Kelyprick lye in the Horizon, and the Pole of the Ecliprickalfo 


lye under the Center of the Quadrant of Altirnde ( as was 
L ſh2wed 
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ſhewed Prob.27.) Now to find the Longitude of any Star, do 
thus, Turn the Quadrant of Altitude about till the Graduated 
edge of ic lye on rhg. Seer; and the Negree in the Ecliprick 
that the Quadrant touches is the Longituae of that Star. 


Example, For aStar en the North ſide the Ecliptick. 


I would know 4he- Longitude of Marchab, a Bright Star im 
th: Wing of Pegaſax :1 find it:on the North de the Ecliprick , 
Therefore I Elevate the North Pole, and placing S on the 
Nurth ſide the Meridian,l ſcrew the Quadram of Altitude to the 
Zenith, as aforeſaid; then Aaying the Edgeofthe Quadrant of 
Altitude upon that Star,T find thatthe end of it reaches in the 
Ecliptick'to X 18. 56. Therefore [ ſay, the Longitude of Mar- 
chab iS X 18: 56. 

For the Latitude of a Star. 


The Degree of the -Quadrans of Altitude that touches the 
Star is the Latitude of the Stay. 


Example. 


The Globe and Quadrant poſited as before, I find 19 Degr. 
26 Min.(accounted upwards on the Quadrant ) to touch Mar- 
chab aforeſaid : Therefore 1 ſay, the Latitude of Marchab is 
19 Degrees 26 Minutes. 

And thus by Elevating the South Pole , and placing the 
Globe and Quadrant of Altitude as aforelaid, I ſhall find Cani- 
cula have 15 Degrees 57 Minutes South Latitude,and 2 1 De- 
grees18 Minutes in 9 Longitude. 


P R OB, XXXIIT. 
To find the Diſtance between any two Places , ou the 
Terreſtrial Globe. 


TY may be performed either with the Quadrant of Alti- 
tude, or with a pair of Compaſſes : with the Quadrant of 
Altitude,thus: Lay the lower end thereof to one Place , and 


ſee what Degree reaches the other Place, for that is the number 
ot 
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of Degrees berween the two Places. If you Multiply char 
number of Degrees/by 6o,the Product bethe number of 
Engliſh Miles berween the two Places. . 


Example, 


I would know the D:ffance between Landon and the moſt 
Eafterly point of Farnaica ; | lay the lower ead of the Qua- 
drant of Attitude iy fawaingh exending the other-end to- 
wards London; 1 find 68% Degrees camprohended between 
them ; "Eberefore I {ay 68+ is the auraberof Degrees com- 
prehended batween London and Famgica. 

If you would find the Dif ance between them with. your 
Compaſſes, you muſt pitch one Foot of your Compaſſes in the 
Eaft point of Famaica, and Open your Compaſſes till the other 
Foot reach Londen ; and keeping your Compaſſes at thiat di- 
ſtance; apply..clie Feet to the Equineltial Line, and you will 
find 68+ Degrees comprehended between them, as before. 

If you Multiply 685 by 60 it gives 4.1 14 Engliſh Miles. 

If you Multiply it by 20 it gives 1370 Engliſh Leagues, 

If you multiply it by 175 it gives 1199 Spaniſh Leagves. 

If you Multiply it by 15 it gives 1054 Dutch Leagues, 


PRO B. XXXIV. 


To find bythe Terreſtrial Globe upon what Point of t!12 
Compals any 1wo Places are S:tuatt one from another, 


| 935 the two Places on the Terreffrial Globe, and fee what 
Rhumb paſſes through them ; tor that is the Point of the 


Compaſs they Bear upon. 
Example. 


Briſtol and Bermudas are the Places. I examine what Rhumb 
paſſes through them both: and becauſe I tind no Rbumbto pals 
1mmecdiately through them both, Therefore 1 rake that Rhumb 
which runs moſt Paralle) to borth' the Places ; which in this 
Example is the Tenth Rhumb counted trom the North towards 
the kett Hand; and is calle as you may fee by this following 

L 2 Figure 
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Figure Wert South Weſt ; Thereforel ſay Bermado lies Situare 
from Briſtol Weft South Weft ; and by contraries Briſtol lies Si- 
tuate from Bermudos Eaſt North Weſt. 


PRORB XXXV. 


To find by the Celeſtial Globe the Coſmical Riſing aug 
Setting of tbe Stars. 


wW Heo any Star Rifes with the Sun, it is ſaid to Riſe Cofo 
mically. 
And when any Star Sets when the Sun Riſes , it is ſaid-to 
$et Coſmically. 
Tofind theſe, ReRifie the Globe to the Latitade of you 
SO 
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Place, and bring the place of the Szntothe Eaſt ide the Hori- 
Zim; and the Stars then cut by the Eaſtern S2mi-circle of the 
Horiz,n, Riſe Ci{mically : and thoſe Stars cut by the Weſtern 
S2mi-circle of the Horizon, Ser Coſmically. 


Ex ample. 
November 9. 1 would know what Stars Riſe and Set Co/mi- 
cally, here at London. The Suns place found, as by the third 


Probl:me, is 27. Therefore 1 bring m +25 to th2 Ea#f ſide 
th2 Hurizen, and in the-Eaſtetn S2mi-circl2 I fiad Rifong with 


che Sun the Right Wing of Cygnus, the Star in the end of A4-. 


quila's Tail, Serpentarizs and Centaurus: Therefore theſe Con- 
fellations are (aid to Riſe Coſmically, In the. Wefterns Semi- 
cirde of th2 Horizen I find Sztting. Andromeda, the Triangle, 
Taurus, Orion, Cans major, and Argo Naws ; Therefore 1 tay, 
theſe Conftellaticr.s Set Coſmaically. 


P ROB. XXXVLI 


To find by the Czleſt.al Globe the Acronical Riſing and 


Setting of 1he Stars, 3 


He Stars that Riſe when th Sus S2ts,arc ſaid to Riſe 4+ 
cronically. And, 
The Stars that Set wich: the Sun, are ſaid to Set Aronically. 
To find thele, ReRifie the Globe to the Latitude of your 
Place, and bring the place of the Sun to the WeFF ſide the Ho- 
rizon ; and the Srers.that cut by the EaſfternSemi-circle ofthe 
Horizon, Riſe Acronically: And thoſe Stars cut by the WeFftern 
Semi-circle of the Horizon, Ser Acronically. 


Example. 


November og. T would know what Stars Riſe and Set Acros 
nically here at London. The Suns place as before,ism 2.7.There: 
fore I bring Scorpio 2.7 to the Weſt de the Heizon; and in 
the Eaſftern Semi-circle I find Riſing the Seutbern Eiſh,, Foma» 
han, Cetus, Taurus, Auriga, and the Feather im Cattor's Cap. 


Therefore theſe Conftellations are {aid to Riſe Acronically. In . 
the - 


j 
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the Weſtern Semi-circle of the Horizon I find Setting the Lyons 
Tail, Virgo, Scorpio, and Sagittarius, Therefore I ſay thele Con- 
fellations Set Acromicatly. 
PROB. XXXVIL 


To find by the Celeſtial Globe zhe Heliacal Riſing aud 
Setting, of the Stars. 


\ \ 7 Hen a Star formerly in the Swns Beams gets out of the 
Suns Beams, it is ſatd to Riſe Heliacally. And 

When a Srar formerly out of the Swns Beams gets intoche 
Suns Beams, it is ſaid to Set Heliacally. 

A Star is faid to be in the Sun Beams when it is made in- 
confſpicuous'by reaſon of its nearnels to the Suns Light. The 
bigger Sters are diſcernable more. near the Suns Light, than 
the leſſer are ; For, Stars of the Firlt Magnitude may (accord- 
ing to the reccived Rules of Ancient Authors) be ſeen when 
the Sun is but 12 Degrees below the Horizon ; but Stars of 
the Second Magnitude cannot be ſeen unleſs the Swn be 1 3 De- 
grees belowy the Horizon - Stars of the Third - Magnitnde re- 
quire the Sun to be 14 Degrees below the Horizon ere _ 
can be ſeen; of the Fourth Magnitude 1 5 Degrees,of the Fift 
Magnitude 16 Degrees, of the Sixth Magnuude 17 Degrees ; 
the Nebulows ones 18 Degrees. Yet this Rule isnotſo certain, 
but that either Clear or Cloudy Weather may alter it. Read 
more of this Subje& in Mr. law on the PlamfphereBook 4. 
Chap.z o. 

Now to find the Timethat any Star ſhall Riſe Heliacally,do 
thus; Redtihe the Globe and Quadrant of Altitude to your La- 
titude then bring the given Star tothe Eaſt ſide the Horizon, 
and turn the Quadrant of Altitude into the Weſt ſide, and ſee 
what Degreeot the Ecliprick is elevated lomany Degrees above 
the Horizon as the Magnitude of the Srar you enquire after re- 
quires, according to the foregoing Ruſes ; for the oppoſite 
Degree of the Ecliptick is the Degree the $wn ſhall be in when 
the Star Riſes Hel:acally. Having the Degree of the Ediprick 
the Swn is in, you may find the Day of the Month by the 
fourth Probleme. 


- 7 Example 
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Example, 


I would know when. Cor. Leong ſhall Riſe Heliacally here at 
Loudon; Therefore I Rectihe the Globe and Quadrent of Alti- 
tude for London, and bring Cor Leen to the Eaſt fide the Ho- 
rizen, and turn the Quadrant of Altizude into the Weſt ; and 
becauſe :Cpr Leone is a Spar of the Firlt Magnitude, therefore 
I ſg what Degree of the Ecliptick is Elgvated in the Weſt ids 
the Horizon 13 Degrees. on the Qyadrant of Altitude, and find 
Piſces 9 Degrees. Now the Degree of the Ecliprick oppoſite to 
X 9.15 M 9. Therefore I ſay, When the Sun comes to w g 
Degrees ( which by the fourth Probleme I find is AugnF# 2 3.) 
Cor Leous ſhall Rye Heligelly. 

| For the Heliacal Setting. 

The Globe, &c. Recihed, asbetore : Bring the Star to the 
Weſt fide the Horizon, then lee what Degree of the Ecliptick is 
Elevazed on the Quadrar of Altitude on the Eaſtern ſide the 
Horijz«xlo many Degrees as the Stars Magnitude requires; for 
when the Sw#.comes $0 the oppolite Degree. of the Echprick 
that Star ſhall Ser Heljacally. | | 


Example. 


I would know when Bilanx a Star in the Beamof the Scales 
will Ser Heliacally here at London. The Globe and Quadrgnt re- 
&ified, I bring Bila»nx to the Weſt fide the Horizon , and turn 
the Quadrant of Altitude into the Eaſt; Then Lexamine what 
Degree of the Ecliprick is elevated 13 Degrees of the Qua- 
drant of Altitude (becaule Bilanx is a Star of the Second Mag- 
nitude) and find & 445 oppoſite to & 4+ is Scorpio 4.4,Therefore 
I tay, Whenthe Sw: comes to Scorpio 44 ( which þy Prob. 4 
will be Offober 18.) Bilanx ſhall Set Heliacally. 


PROB. XXXVII. 


To find the Diuraal aud NoQturnal Arch of ihe Sun or 
Stars, #n any given Latitude, | 


THe Semi-Diurnal Arch is the number of Degrees of the E- 
quine1al that paſſes through the Meridian whiles the Sun or 
any 
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any Star is a'cending above.the Eaft ſide the Horizon to the 
Meridian. 

To know the numter of Degrees it contains , ReRihe the 
Globe to the give 1 Latitude, and bring the Place of the Sun or 
Star to the Eaſt ſid : the Horizwn,and note what number of De- 
greesof the Equinodial isth:n cut by the Meridian : Then re- 
move the place of the Sun or Star to the Meridian,& fee again 
what number of D2grees of the Equine#ial is then cut by the 
Meridian,and Subtract the former from the later,and the Re- 
mainder ſhall be the numb2r of Degrees of the Sun or Stars Se- 
mi-Diurnal Arch. But note, if the Equinotial point Y paſs 
through the Meridian» whilethe Swnor Star is turned fromthe 
Eaſt (ide the Horizon tothe Meridian, then you muſt SubrraRt 
the number of Degrees of the Equine&ial cyt by the Meridian 

when the Sun or Star is atthe Eaff ſide the Horizon from 369 
" Deg. and to the Remainder add the number of Degrees of 
the Equine#ial that comes to the Meridian with the place of 
the Swnor Star, and the Sum of them both is the number of De- 

rees of the Sun or Stars Semi-diurnal Arch; which being doub- 
ed is the number ofDegrees of the whole Diurnal Arch : and 
which being Subtra&t:d from 360, gives the Noftarnal Arch. 


Example of the Sun. 


Having Re&ified the G/cbe,I would May 1c. know the Dj. 
wnal Arch of the Sum: His place found by Prob. 3.is 29. There. 
fore I bring & 29 to the Ea#t ſide the Horizcn,and find then 
at the Meridian 2.99 Degr. 3o Min. of the Equinedial; then I 
turn the place of he Sun to the Meridian, and find 56 Degr. 
30 Min. of the Equinoftial come to the Meridien with it. Here 
the Equinedial point Y paſles through the Meridian while the 
Sun Moves between the Horizon We the Meridian; T herefore 
as aforeſaid,I Subtrat rhe Firſt number of Degrees and Mj- 
nutes,viz. 299 Degr. 30 Min. from 360 Degr. and there Re- 
mains 60 Degr.30 Min. for the number of Degrees and Min. 
contained between the Degree of the Equinot/tal at the Me- 
ridian and the Equimettial point Aries, aff to this 60 Dzg. 35 
Min.I add the Second number of Degr. and Min. wiz. 56 Le- 
grees 30 Min. the number of Degrees and Min. between the 
point Aries and the Degr. of the Equimectial at the Meridiay, 
and they make together i 17 Degr. tor the Suns Semi-durrnal 
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Arch : By Doubling of which you have 234 Degrees, for the 
Suns Diurnal Arch : And by Subtrafting 234. ( the Durnal 
Arch) from 360,you have 126 Degrees, for the Suns Nottur- 
nal Arch. 


Ex:mple, for 2 Star, 


I take Sirius, a Bright Star in the Great Dogs Mouth. The 
Globe Rectihed,as betore; I bring Siriws ro the Ea#t ſide the Ho- 
rizon,and find then 29 Degrees 30 Min. of the Equinottial at 
the Meridian , then I turn Siris to the Meridian and find 97 
Degrees 35 Minutes of the Equinotial Come to the Meridian 
with it: Therefore I ſubtract che Firſt number; viz 29 Deg. 

o Minutes,from the Second, 97. 38. and the Remains is 68 
egrees 8 Minuces, for the Semi- Duurnal Arch of Sirins. 

His No&wurnal Archyou may find as before. 


PROB, XXXIX. 
To find the Azimuth and Almicantar of any Star, 


JHis Probleme islike the 22 and 23 Problemes, which ſhew 

the finding the Azmmurb and Almicamar of the Sun; only 
whereas there you were direftedto bring the Degree of the 
$un to the Quadrant of Alritude,you mhuſt now bring the Srar 
propoſed to the Quadrant of Altitude ;, and by the Dire&ions 
in thoſe Problemes the Reſolution will be found. 


PROB. XL. 


To find the Hour of the Night, by Obſerving two known 
Stars in one Azimuth or Almicantar. 


ERifie the Globe, Quadrant, and Howr-Index. Then 

find the two known Stars on the Glthe; and if the two 

Stars be in on2 Azimuth , turn about the Globe and 
Quadrant of Altitude, till you can fit the two Stars to lye 
under the Graduated cge of the Quadraxr of Altitude: lo ſhall 
the Index of the Howur-Circle point attne "Wh of the Night. If 
the 
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the two Stars be in one Almicanter, Turnthe Globe forward or 
backward tillthe two Srers come to ſuch a poſition,that by mo- 
ving the Qnadravt of Altitude,the lame Degree on it will lye 
on both the Stars ; fo ſhall the Index of the Howr-Cirele point 
at the Hour of the Night. 


PROB, XLI. 


TheHRour given that any Star in Heaven comes to theMe- 
ridian,to know thereby the Place of the Sun,and by con- 
[equence the Day of the Month,thongh it were loſt. 


Ring the Star propoſed tothe Meridian, and turn the Index 
Bo the Hear-Circle tothe Hour given; Then turn about the 
Glebe till the Index point at the Hour of 12 for Noon ; and the 
place of the Suzin the Eclipezck ſhall be cut by the Merwd1ay. 


Example. 


March 7.at 11 a Clock at Night the Powter: come to the 
Meridian of London. Therefore I place the Pointers (on the Ce- 
tial Globe)under the AMeridien,abovethe Horizon,and turn the 
Index of the Howr-Circle to 1 1 paſt Noon ; Afterwards I turn 
back the Globe tillthe I»dex point to 13 at Noow,Then looking 
in the Ecliptick 1 find the Meridien cutitin Piſces 26 Degrecs 
45 Minazes; Therefore I Gy, when the Poouwers come to the 
Mcridian at 11 a Clock at Night, the placcof the Sas is. Piſces 
26. 45 Having thus the placeof the Sun, I may find the Day 
of = Month by the fourth Probleme ; and fo either know 
the Day that the Pommtery come to the Meridian at a 11 Clock 
at Night, or any other Hour given. 

The day of rhe Month might alſo be found by the Decl;. 
nation and the Quarter of the Ecliprick the Sen is in,given:For 
the Meridian will cut the Degree of the Suns place in the Ec. 
liprick inthe Parallel of Declination: So that having reſpe& to 
the Quartex of the Eeliprzch, you'l fad the” Suns place ; and 
—_ the Suns place,you-may(as aforeſaid) fmd the Day of 
the Month: 
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PROB. XLIL 


The Nay of the Month given t5 find in theCircle of Let- 
ters 0n the Pl.4n of the [Harizon,the Day of theWeek. 


T He ſeven Days of the Week were by the Idolatry of the 

Ancient Roman Heatheniſh Times dedicated to the Honour 
of ſeven of their Gods, which we call Planets. The firlt is the 
moſt eminent,and therefore doubtleſs by them ſer in the firſt 
place,called Dies Solx,or the Suns Day : The ſecond Dies Lu- 
nethe Moons Day : The third Dies Marts,the Day of Mars : 


by us called Twe/day : The tourth Dies Mercuru, Mercuries Day: 


by us called Wedne/day : trom Woden, anIdol the Sexons wor- 
ſhipt, ro whoſe Honour they dedicated that Day,andis by all 
thoſe Germain Nations [till called H/odenſdagb: The fitth Dies 
Foun, Fupuer or Foves Day: which doubtleſs the Saxons (from 
whom probably we receive it)called Donderdagh, becauſe Fu- 
paeris the God of Thunder; and we either by corruption, or 
for ſhortnefs,or borh,called ic Thurſday: The ſixth Dies Veners, 
the Day of Venws : but the Saxons transferring her honour to 
another of their Goddeſies named Fria, called it Fridagh: and 
we from them call ic Fryday : The ſeventh is Dies Saturni, S«- 
turns Day. 

The fame Day of the Moth in other Years hap5ens noton 
the fame Day ot the Week, theretore che Dommcal Letter for 
on2 Year is notthe ſam<it's the next: Now becauſe you cannor 
come tothz know!edge or the Day otche Week,unlfs you firſt 
know the Sundays Letter, theretorchave Lin Prob. 53. inſe:red 
a Table of Mr. Palmers, by waich you may find the Dominical 
or Sundays t etter tor ever; and having the Deminical Letter 
you may in the Circle ot Letters on tae Horizon find it nearthe 
day of that Month,and count that for Sunday, thenext under 
ir for Menday,the next under that tor Twe/4a;,and fo inorder, 
till you come to the Day of the Moth. 


Fx nfo. 


A 4. | 
I would know what Day of the Week 'Fwne TLLE 1655. 
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My Letter 
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Letter is C, then Ilook in the Calender of Old Stile for Fune 1. 
and againſt itI find Letter E,which becaule it istheſecond Let- 
ter in order from C, therefore it 15 the ſecond Day inorder 
from Sunday,which is Tueſday. 


PROB. XLIIL 


The Azimuth of any Star given, to find its Hour in any 
given Latitude, 


He Hour of a Stay is the numberof Hoursthat a Star isdi- 
ſtantfrom the Meridian. To find which , Recife the 
Globe and Quadrant of Altitude, and bring the Ster propoſed 
ro the Meridian,and the Index of the Howur-Circle to 12. Then 
place the lower end ofthe Quadrant of Altitude tothe given 4- 
zimuth in the Horizon, and turn the Globerill the Srar come to 
the graduated edge of the Quadrant of Altitude ; fo ſhall the 
Index of the Hour-Circle point at the Hour of the Star. Only this 
caution you muſt take; Ifrhe Star were turned from the Mer:;- 
dian towardsthe Eaſtern ſide of the Horizon, you muſt Subtra&t 
the number of Hours the Index points at from 12 and the Re- 
mainder ſhall be the Hour of the Star.But if the Srar were turn- 
ed from the Meridian towards the Weſt ſide of the Horizon , 
the Hour-Index points at, is (without more ado)the Hour of the 
Star. 


PROB. XLIV. 


How you may learn to know all the Stars in Feayen, 6y 
the Celcitial Globe. 


7) EXtifie the Globe, Quadrant, Hour-Index, and Horizon,as 
by Prob.z.Then turnabout the Globe, till the Index of the 
Hywer-Circle point atthe Hour of the Night on the Hzuur-circle. 
Thenifevery Star on theG/obe had a Hole in the midſt, and your 
Eye were placed intheCenter of the G/-be;you might by keep- 
ing your Eye intheCenter, and looking through the Hole of 
any Star on the Globe ſee its Match in Heaven : tha: 1s, the 
lame Star in Heaven which that Srar on the Globe repreſ2nts: 
For from the Center of the Globe there proceeds a ſtraight 


Line 
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Line through the $rar on the Globe, eventothe ſame Star in 
Heaven. Therefore thoſe Stars that are in the Zenith in Heaven, 
will then be on the Zenith onthe Globe;thole that are inthe Ea## 
in Heaven, will be in the EaF#t on the Globe; thoſe in the We#t 
in Heaven, in the We#t on the Globe ; and thoſe Stars that 
are in any Altitude in Heaven, will atthe ſam2 Time have the 
ſame Alrnude on the Globe ; So that if you ſee any Star in 
Heaven whoſe name youdeſire to know, you need but Obſerve 
its Azimuth and Altitude, and in the ſame Azimuth and Alti- 
rude on the Globe,you - find the ſame Star : and ifit bean 
Eminent Star,you will find its Name adjoyned to it. 


Example. : 

December 10.at Half an Hourpaſt 9a Clock at Night, here at 
London, ſee two Bright Stars at a pretty Diſtance one from a- 
nother inthe Seurh;I defire to know the Names of them: There- 
fore having the Globe ReQifhed tothe Latitude of London , and 
the Quadrant of Altitude {crewed to the Zenith, the Hour-Index 
alſo Recified,and the Horizon gone Horizomally,as by Prob. 
2. Obſervethe Al:ritude of thole Stars in Heawen(cither with a 
Quadrant, Aſtrolabe, Croſs-ſtaff, orthe Globe it ſelf,as hath been 
ſhewed Prob. 1 3,16. )to be, the one 78 Degrees, the other 4.2 
Degrees above the Horizon. Therefore having their Altitudes , 
I count the ſame Number of Degrees as forthe Firſt 78 upon 
the Quadrant of Altitude upwards,and turn it into the South,un- 
der the M*rid:an.and fee what Star is under 78 Degrees, for 
that isthe lame Star on the Globe which Ifaw in Heaven. Now 
at the firſt Examination of the Globe you may ſee that that 
Star is placed in tie Eye of that Aſteri/me which is called Ca- 
put Meduſe,and indeed,that _ the only Star of Note inthat 
Conſftellati-n,bears the Name of the whole Conſtellation. The 0- 
ther Stars about it you may eaſily know by their Situation : 
As ſeeing two Little Stars to the Weſt wards of that Star in Hea- 
wven,you may ſee on the Globe that the Hithermoſt is in the 
other Eycof Caput Meduſz, and the Furthermoſt in the Hair 
or Snakes of the ſame Aſfteriſme. Looking a little to the Sourb- 
wards of thoſe Stars in Heawverr, you may fee two other Small 
Stars alittle below thoſe in the Eyes ; Therefore to know thoſe 
alſo,you may look on the Globe, and ſee that there is one on the 
Noſe 
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Noſe,and another Star in the Cheek of Caput Mednſ. 

In like manner for the Second Star inthe Meridian,which is 
42 Degrees above the Horizon: If you move the Quadrant of 
Altitude(as before)to the Sewhb or Meridian, and count 4z De- 
grees upon the Duadrant of Altitude,you will find a Star of the 
Second Magnitudein the Mecuth of the Whale : Therefore you 
may lay that Star in Heaven is in the Mouth of the Whale: and 
becauſe cloſe to it on the Globe is written Menkary; .'Therefore 
you may know the Name of that Star in Heaven is Menkar. * 

In the South Eaff and by Seuth 56 Degrees above the Hori- 
zon,l ſce a very Bright Star in Heaven, therefore I bring the 
Quadrant of Altitude to the South Eait and by South point in 
the Horizon,and find under 56 Degrees of the Quadrant of Al- 
titude a Great Star , to which is ſet the Name Oculus T aur ; 
Therefore I fay the Name of that Bright Srar in Heaven is 
Oculus Tauri. 

In the South Eaft in Heaven you may ſee three Bright Srays 
lyedirealy in a ſtraight Line from one another,theMiddlemoſt 
whereofis 2 « Degrees or thereabouts above the Horizon,there- 
fore bring the | > of Altitude to the South Eaft point of 
the Horizon,and about 25 Degrees above the Horizon you will 
ſee the ſatrie Great Stars on the Globezin the Girdle of Orien : 
Therefore thoſe Stars are called Orions Grrdle. 

Ar the ſame Time Scurb Eaft andby Eaft you have about 106 
Degrees above the Horizon the Brighreſt Srar in Heawen,called 
Sirizs,in the Mouth of the Grear Dop; Canicula a Bright Star in 
the Little Dog,Eaſt and by South; about 25 Degrees above the 
Horizon © Cor Leons juſt Riſing Eaff North Eaſt : you have al- 
ſo at the ſame Time on the Eaſt fide the Horizon,the Twins , 
Auriga,the Great Bear; and divers other Srars , Eminent both 
for their Splendor and Magnitude. 

In the Wet fide the Horizon you have Soath Weſt and by Weſt 
about 4 Degrees above the Horizon,x Bright Srar in the Rigbt 
Leg of Aquarins: and all along to the Sourhwards in Cerzs the 
Wheale,you have other Eminent Bright Stars: More upwards 
towards the Zenith you have a Bright Srar in the Line of the 
two Fiſhes : Higher yet, you have the Firſt Sray in Y, an Emi- 
nent S:ar,Becaule the firſt in all Catalogues that we have cog- 
nizance of ; and theretore probably in rhe Equino#ial Colure 
when the Stars were firſt reduced into Conſtellations: yer more 
near 
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near the Zenirh you have a Bright rar in the Left Leg of 4n- 
dromeda: From thence towards the Nerrb, you find other very 
EminentBright SrarsinCaſſiopen,Cephenr, Urſa mihorin the Tail 
whereof is the Pole Star; and Drace, Hercaler, where you teurn 
back to Lyra, Cygnas, Pegaſus, the Dolphin,8c.all which,or any 
other,you may caſily know by their Alricude above the Hors 
zon, and the Point of the yo - + they Bear u 
Thus knowing fome of chemo ; 


n. 
minent Fixed s tars,you may 
by the Figure of theReſt come to the knowledge of them allo. 
For Example; Looking towards the Norrb North Eaſt in Heaven, 
ou mey fx Seven Bright Srarsconftiruted as in this Figure. 
herefore looking towards the ſame Quarter 

onthe Globe, you may ( wichoartaking their 

Altitude ) ſee the fare Srars Iyirtg m1 che 


fare Figare int tle "Hinder: parts of ' this + 
Grear Beat ; fro wherice you rttay con- a 
, che that thoſe Srars in Heaven are firuate * 
tm the Hinder parts of the Grear Bear: "Theſe * 


# Stars ate by ws called Charts bu Wain.” 
« Yerneverthetels yout may free ſame Sts, bf Note in Heawen, 
which you ſhi! not find off the Globe, ind colt in of fiear a 
bor the Ec/iprick: They are called Plarrri,and cantiot beplaced 
on the —_— it be for a particulae Time,with Black lead, 
of forme fuck thing,thar may be rubbed our again:Becauſe th 
kaving 2 continaz} Morion,always alter her Places, Of chaſe 
there ate free in nttmber;beinkes this Sun and Momyhich arg 
alfo Planets, thoighthey flew not like ars. Theſe five are 
caltedSarary, f apirer, Mars, V ents, Mercury, yet Mercury is very 
rarely feen: Becatrſe: tre never Ritmg abovean Hour beforeihe 
$:m,o7 Setting above an Houe after,forthe moſt part hath his 
Eight fo over-ſpremil with the dazetling tifis of the Glitter- 
my 8m;chat ſometirnes when He is ſcen;he ſeertss rather © bs 
a More in the $#ns Beams,thanx Body endowed with fo much 
_ as Stars and Planets feem to be. | | 
thereare drivers Ways(by fome of which)you may ar 
ial Times know thoſe Planers from the Fixed Stars : K 
Their not Twinkling,forettereint they ditter from Fixed Starg 
becauts they moſt commonly do'Twinkfe, but Planers never ; 
unkefit be Mars, and yethe Twinktes burvery dom netcher. 
Secondly, Fhey appear of a conſiderable Magnitude , as y 
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fometimesAppearsGreater by farthan aStar of the Firlt Magni- 
rudc;and $ many Times Bigger than He. They are both Gliſter- 
ing Stars,of a Bright S:/ver cou!our, bur 2 moſt Radiaut,eſpeci- 
ally when ſheis in Her Perigeon. $ appears like a Star of the Se- 
cond Magnitude;and is of a Copperijh coulout.h ſhews like a Star 
of the Third Magnitude,and isof a Lead.n coulour; 2nd he (of 
all others} is moſt difficu't to be known iroma Fixed Srer,part- 
ly becauſe of his Minoricy,and partly b-caufe of the flownebG 
of his Motion. V is very ſeldom cen (as atorefaid) unlets it be 
in a Morning when he Riſes before the Sw,or 1a an Evening 
when he Sers after the Sus: He is of a pale whitiſh coulour , 
like Quickfilver, and appears like a Star of the Third Magni- 
tude : He may be known by the Company he keeps,for he is 
never above 29. Degrees Diſtant from the Sun. 

Thirdly,the Planets may be known from the Fixed Stars by 
their: Az;muths and Altzudes Obſerved(as hath beentaught be- 
fore) for if when you have Taken the Azimub and Altitude of 
che Star in Heaven you doubt to be a Planet,and you find not 
on the Globe in the ſame Azimurtband Altitude a Star appearing 
to be of the ſame Magnitude that that in Heaven appears to be, 


ou may conclude that that in Heaven is a Planes.Yet notwith- 
Randing it may happen that a Planet may be in the ſame De- 
greeof Longitude and Latitude inthe Zodiack that fomeEminent 
Fixed Star 1s in,as in the m_ and Minute of tude and 


Latitudethat Cor Leonxs,or the Bulls Eye,or Scorpions Heart is in, 
and ſo may Eclipſe that Star,by being placed between us and it; 
But that happens very ſeldom & rarely;butif you doubt it, you 
may apply your ſelfro ſome other of the precedent and ſuble- 
quent Rules here ſet down for knowing P /aners from fixed Stars. 
The Feurtb my is by Shifting their Places ; for the Planers 
havinga continual Motion,do continually Alter their Places,as 
&Moves aboutHalf ay 76 ks a Day:2.about a Whole Degree; 
bat y and h Move very ſlowly;z not Movingabove 5 Minutes, 
and h ſeldom above 2 Minutes. Yet by their Motions alone the 
Planets may be known to be Planers,if you will preciſelyObſerve 
their Niſtance from any known Fixed Star inornearthe Eclip- © 
rick:as,Onthis Night and the next Night atter,oblerve whether 
they retain thelame Diſtance they had theNight before;which 
if they do,thenare theyFixed Srars; butif they donot,then are 
they Planets: yetthis Caution isto be given you in thisRule alſo, 
that 
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That the Planets ſometime, are ſaid to be Stationary, as not 
altering a Minute in Place Forwards or Backwards in 6 or 7 
Daies together. Therefore,if you find cauſe to doubt whether 
our Star be a Planet, or a Fixed Star, you may for the Help 
of your Underſtanding confer with ſome of the former Rules, 
unleſs you are willing to wait 8or 9 days longer, and fo by 
Obſervation of its Motion reſolve your ſelf. Or. 

Fiftbly, you may apply your felt to an Ephemeris for that 
year, and fee if on that Day you find any Planer in the De- 
gree and Minute of the Zodiack you ſee that Star you queſtion 
in Heaven, and it there be no Planet in that Degree of the 
Zodiack, you may conclude it is no Planer, but a Fixed Star, 


PROB, XLV. 


How to hang theTerreſtrial Globe in ſuch 2 Poſition, 
that by the Sans Shining upon it you may(with great 
delight) at once behold the Demonſtration of many 
Prinriples in Altronomy and Georaphy, 


Ake the Terreſtrial Ball out of the Horizon, and faſten a 

Thred on the Brazen Meridian to the Degree of the La- 
titude of your Place; by this Thred Hang the G/cbe in a place 
where the Suns Beams may have a free Acceſs to it; Then 
dire& the Poles of rhe Globe to their proper Poles in Heaven , 
the North Pole to the North, and the South Pole to the South ; 
and with a Thred faſtned to either Pole, brace the Globe ſo, 
that it do not turn from its Pofition : Then bring your Ha- 
bitation tothe Meredian,ſo ſhall your Terreſtrial Globe be Rec- 
tifed to correſpond in all Reſpe&ts with the Earth it ſel even 
as in Prob. 44. the Celeſtial Globe doth.; 'the Poles of the Globe 
to the Poles of the World, the AMcridian of the Globe to the Me- 
ridian of the World ; and the ſeveral Regions on the Globe 
made correſpondent to the ſame Regions on the Earth: So 
that with great delight you may behold, 

1. How the counterfeit Earth (like the true one) will have 
one Hemi[phereSur-ſhine Light,andthe other Shadowed,and as 
it were Dark.By the Lightned Hemiſphere you may ſee that itis 
Day in all Placesthat are Situate underit; for on them theSus 
doth Shine;and that it isNight at m_ ſameTime inthoſe _ 

that 
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that are Situate inthe Shadowed Hemiſphere ; foron them the 
Sun doth not Shine ; and therefore they remain in Darkneſs. 

2. If in the middle of the Enlightned Hemiſphere you ſer a 
Spherick Gnomon Perpendicularly,it will proje& no Shadow,but 
ſhews that the Sm is juſt in the Zenith of that Place; thar is di- 
realy over the Headsof the Inhabitants of that Place: and the 
point that the Spherick Gnomon ſtands on, being removed to 
the Meridian ſhews the Declmaticn of the Sun on the Meridian 
for that Day. 

3. If you draw a Afridian Line from one Poletothe other; 
in all places under that Line, it is Noon: inthoſe Places Si- 
ruate tothe Weſt it is Morning, for with them the Swvis Ea/#: 
And in thoſe Place; Sitaate ro the Ezſt it is Evening ; tor 
with them the Sun is Weſt. 

4- Note the Degree of the Equater where the Enlightened 
Hemiſphere is parted from the Shadowed ; for the Number of 
Degrees of the Equatcr intercepred between that Degree and 
the Meridianof any Place converted into Hours (by account- 
ing for every 15 Degrees 1 Hour) ſhews, if the Swrbe Eaſt- 
wards of that Place,how long it will be cre the Sun Riſes, Sets, 
or comesto the Meridien of that Place, or if the Sun be Wy. 
ward of that Place, how long it is fince the Sun Role or ger, 
or was at the Meridian of that Place. 

5. The Inhabitants of all Places between the Enlighted and 
Shadowed Hemiſphere, behold the Sun inthe Horizon : Thole 
Weftwards of the Meridian Semi-circle drawn through the 
middle of the Enlightned Hemiſphere behold the Sun Riſing : 
Thoſe is the Ea#, ſec it Setting. 

6. So many Degrees as the Sn reaches 'beyond either the 
Nerth or South Pole, fo many Degrees is the Dechlination of the 
Sun, cither Northwards or Southwards : and inall thoſe Places 
comprehended in a Circle deſcribed at the Termination of 
the Swun-ſhime, about that Pole, it is always Day, tillthe Sun De- 
creale in Declination:for the Sun goes not Below their Horizon, 
as you may ſee by turning the Globe about upon its Axis, and 
in the oppoſite Pole, at the ſame Diſtance, the Sur-ſkine not 
reaching thither,it will be always Night,tif the San caſe 
in Declimation : becaute the Swn Riſes not above their Horizon. 

7. If you letthe Globe Hang fteddy, you may ſeonthe Ef 
ſide of & Globe, 1n what Places it grows Night; andon the 
Weſt 
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Weſt ide the Globe, how by lictle and littlethe Sun encroaches 
upon it; and therefore makes it Day. 

8. If you makeof oy oe or Parchmenta narrow Ghrdle,to 
begirt the Globe juſt in the Equine#al, and divide it into 24. e- 
qual parts, to repreſent the 24 Hours of Day and Night, and 
mark it in order with LILII,&c.to XILand then begin again 
with LII,IIL,&c. to the other XII. you may by placing one of 
che XLLupon the Equinottial under the Meridian of your place, 
have a continual Sun-dyal of it,and the Hour of the Day given 
on it at once intwo Places; one by the parting the Enlightned 
Hemiſphere from the Shadowed on the Ea# ern ſide, the other 
by parting the Enlightned Hems/pbere from the Shadowed on 
the Weſtern ſide the Globe. Much more might be ſaid on this 
Probleme: But the Ingenious Artiſt may ot Himſelf find our 
diverſities of Speculations : therefore I torbear. 


PROB. XLVI. 


To know by the Terreſtrial Globe in the Zenith of what 
Place of the Earth the Sun #, 


His may be peformed by the former Probleme in the Day 
Time, it the Sun Shines; but not elſe. But to find it at all 
Times,dothus: Bring the Place for your Habitation to the Me- 
rid:an, and the Index of the Hour-circle to 12 ; Then turn the 


the Globe Eaſtward:s, it Atter Noon, or Wettwards, if Before 


Noon, till the Index of the Heur-circle pals by ſo many Hours 
from 12 as your Time given is, either Beforcor After Noon : 
ſo ſhall the Sun be in the Zenith of that Place where the Me - 
rid1an interilects the Parallel of rhe Suns Declination far that Day. 


Example, 


May 10.at ThreeQuarters of an Hour paſt 4 a Clock Afeer- 
noon, I would know in what Place of the Earth the Sun is in 
the Zenith. My Habitation is London. T hreforc I bring Lon- 
dm to the Aleridian, and the Index ot the Heour-circleto 1 2.4nd 
becauſe it is Aftzr-noon, I turn the Globe Eaftwards, till the 
Index yaties throigh 4 Hours 2nd 3 Quarters, or (whichis all 
one /ti.! 70 Degrees 15 Minutes vi ke Equator pals thious! 


N 2 


A Tuto? to Aſtronomy and Geography. Bc ok l[T, 


the Meridian. Then I find by Prob. 5. the Suns Declimation is 
2 oDegrees 5 Minutes, which I find upon the Meridian, and in 
that Place juſt under that Degree and Minuteon theGlobe,the 
Sun is in the Zenith: which in this Example 1s inthe Nerrh. 
Eaſt Cape of Hiſpaniola, 

Having thus tound in what Place of the Earth the Swnisin 
the Zenith : Bring that Place to the Meridian, and Elevate its 
reſpective Pole according toits reſpe&ive Elevation; fo ſhall all 
Places cut by the Hw:zo have the Sun in their Horizon: Thoſe 
to the Ea/twards ſha'l have the S«» Serring; thole to the Weſt- 
wards ſhall have it Riſing intheir Horizon : thoſe at the inter- 
ſeRtion of the Meridian and Horizon under the Elevated Pole, 
have the Swn in their Horizon at Loweſt,but Riſing; thoſe at 
the interſe&ion of the Meridian and Horizoz under the De- 
preſled Pole, have the Swz in their Hor:20n at Higheſt,but Ser- 
ting. Thus in thoſe Countries that are above the Horizon it is 
Day Light, and in thoſe but 1 8 Degrees below the Horizon it 
is Twilight: But in thoſe Countries turther below the Horizon 
it is at that Time Dark Night : And thoſe Countries within 
the Parallel of the ſame number of Degrees from theElevared 
Pole that the Suns Declination is from the Equinoitial, have the 
Sun always Above the Horizon,till the Sun have leis reſpective 
Declination than the Elevated Pole;and thoſe within the ſame 
Parallel of the Deprelled Pole havethe Sus always Below their 
Horizon, till the Sus inclines more towards the Depreſſed 
Pole; As you may lee by turning about the Globe; for in this 
poſition,that portion of the Globe intercepted between the E- 
levated Pole and the Parallel Circle of 20 Degrees 5 Minutes 
from the Pole, doth not Deſcend below the Herizon : neither 
doth that portion of the Globe intercepted between the De. 
prelied Pole and the Paraiie! Circle within 20 Degrees 5 Mi- 
nutes of that Pele Aſcend above the Horizon. 


PR OB. XLVIL 


To find in what different Places of the Earth the Sun 
hath the ſame Altitude at the ſame Time. 


- Ind by the former Probleme in what Place of the Earth 
the Swn is in the Zenith, and bring that Place on the 
Globe 


y 
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Globe to the-Zenith,and on the Meridian (there) ſcrew the Qua- 


drant of Altitude, and turn it about the Horizon, deſcribing 


Degrees of Al/micantars thereby, as by Prob.23. and all thole 
Countries in any Almicantar on the G/cbe, ſhall have the Sun 
Elevated the ſame number of Degrees above their Horizon. 
Thus thoſe Countries in the tenth Almicantar fhall have the 
SunElcvated r oDegreesAbove their Horizon; AMgiN the 2 cth 
Almicantar ſhall have the Sun Elevated 2o Degrees Above 
their Horizon ; thoſe in the 3oth, 30 Degrees, &c. So that you 
may ſec, when the Sun is in the Zenith of any Place, Ail the 
Countries or Cities in oneand the ſame Almcartar have the 
Sun in one Height at the ſame Time Above their Horizon. But 
to find in what Ditferene Places the Se» hath the ſame H-ight 
at the ſame Time, as well Before or After Noon, as at Full 
Noon; and that in Countriesthat have Greater Latitude than 
the Suns greateſt Declination (and therefore cannot have the 
Sun in their Zenith) requires another Qperation. 

Therefore, Elevate its reſpective Pole according to yourre- 
ſpc&ive Latitude; and let the Degree of the Brazen Meridian 
which is in the Zenith repreſent your Habitation, and the De- 
gree of the Ecliptick the Sun is in repreſent the Swn:Then bring 
the Sun to the Meridian, and the Index ot the Hour-Circle to 12, 
and turn the Globe Eaſt wards, if Before Noon, or Weſtwards, 
it After Noon, till the Index point to the Hour of the Day ; 
Then plac2 the lower end of the Quadrant of Altitude to the 
Eaſt point of the Horizon,and move the upper end (by ſliding 
the Nut overthe Meridian)till the edge ofthe Quadrant touch 
the place of the Sum: Then ice at what Degree of the Meri- 
dian the upper end of the Quadrant of Altitude touches the Me- 
arr ye Subtract chat Number of Degrees from the Latirude 
of your Place, and countthe Number of Remaining Degrees 
on the Meridian, on the contrary fide the Degree of the Me- 
ridian,where the upper end of theQuadrant of Altitude touches 
the 1eridian , and where that Number of Degrees ends, 
on the Meridian, inthat Latitude and your Hahications Longt- 
tude, hath the Sun the ſame Height at the ſame Time, 


Example, 


May 10. at 53 Minutes paſt 8 a Clock in the Morning; I 
would 


—— 
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would know in what Place the Su» ſhall have the ſame Alritnde 
it ſhall have at London. Londons Latitude found by Prob. r. is 
51 : Degrees Northwards : And becauſe the Elevation of the 
Pole is equal to the Latitude of the Place (as was ſhewed Prob. 
15.) ThereforeI Elevatethe North Pole 5 1 , Degrees, ſo ſhall 


51, Degr n the Meridian be in the Zenith: This 511 De- 
grees On TBA ian repreſents London. 'The Suns place tound 
by Prob.3.isB 29, Therefore I bring & 29 to the Meridian, 
and the Howr-Index tO 12 on the Howr-crrele: Then I turn the 
Globe Eaſt wards (becauſe it is Before Noon) till the Index point 
at $ Hours 53 Minutes in the Hewr-circle,and place the lower 
end of the Quadrant of Altitude'to the Ea#t point in the Hori- 
zon, and ſlide the upper endeither North or Sourhwards onthe 
Meridian till the graduated edge cut the Degree of the Eclip- 
tick rhe Sun is in: "Then Lexamine on the Meridian what Degree 
the upper end of the Quawdrant of Altitude touches ; which in 
this example I find is 25 Degrees; Therefore I ſubtrat 28 
from 513 Londons Latitude,and there remains 2 3,.Thencount- 
ing on the Meridian 2.3; Degrees backwards, trom the point 
where the Quadrant of Altitude touched the Meridian, I come 
to 4 Degrees on the Meridian, Northward:s. Therefore I ſay,In 
the North Latitude of 4 Degrees, and in the Longitude of Lon- 
don (which isabout C. Apolonia onthe Coaſt of Guinea) the Sur 
May 10. at 53 Min.paſt 8 a Clock in the Morning hath the 

ſame Altitude above the Horizon it hath here at London. 
TheBuadrant of Altitudethus apphed to the Eaſt point of the 
Horizon makes Right Angles with all points on the Meridian, 
even as all the Mer:idians proceeding from the Pole do with the 
Equator:Becauſe the Eaſt point of the Horizon is here made the 
Center or Pole of the Plain of the Meridian: therefore the 
Quadrant being applyed both to the Eft point and the Suns 
place, projects a Line to interie&tthe Meridian in the Middle 
int between the Latitude'of your Habication and the Lari- 
tude of that Place in which the Sus ſhall have the ſame Altitude 
it hathat your Habicationat the ſame Time. Thus ir tallsour 
that thoſe that inhabit 5 Deg. to the Norrbwerds of this inter- 
ſeion,have theSwn the ſameHeight that they have that Inha- 
bir 5 Deg. to the Southwards of it: and thoſz ic,20,30 Deg. 
more or leſs, to the Nerthwards, have the Sun in the lame 
Height that they have that are 1 0,20,30.' Deg. more orlels, 
to 


to the Southward: : So that this Prob. may be done yeteafier 
with your —__ thus ; The Globe and Heur-Index Rectifi- 
ed: Turn aboutthe Globe till the Hewr-Index point to the Howr 
ofthe Day : Then pitch one Foot of your Compaſſes in the 
Suns Place, and extend the other to the Degree of Latitudeon 
the Meridian,which in this Example is 51} Degrees North;then 
keeping the firſt Foot of your Compaſſes on the D2gree of the 
S*n,curn about the other Foot tothe Meridian, and it will fall 
upon 4, as before. 

By this Probleme you may take notice how groſly they err 
that.think they can find the Height of the Pleat any Hourof 
the DT Suns Height:Becauſe they do not conſider that 
it is impoſfible to find the Hour of the Day, unleſs they firſt 
know the Height of the Pole. 


PROB. XLVIII, 
To find the Length of the Longeſt and Shorteſt Artifi, 
cial Day or Night. 


» He Artificial Day is that ſpace of Time which the Sw 
is above the Horizon of any Place : and the Artificial 
Night is that ſpace of Time which the Swn is under the Hort- 
zon of any Place. They are Meaſured inthe Hour-circle, by 
Hours and Minutes. 

There isaconſtant and unequaldiſproportion in the Leng 
of theſe Days and Nights ; which 15. cauſed both by the Al- 
tcration of the Suns Declination, and the diifercnce of the 
Poles Elevation. 

Thoſe that Inhabit on the North fide the Equetor have their 
Longeſt Day when the Sw» enters Cancer;and thoſe that Inha- 
bit on the Seuth ſide the Equator,havetheir Longeſt Day when 
the Swn entes Capricorn, But to know how Long the nk 
Day is inany North or South Elevation, Railethe North or Sewth 
Poleaccording tothe Elevation of the Place, and bring Cancer 
for North Elevation, or Capricorn for South Elevation to the 
Meridian,and the Index of the Howr-circle to 12. Then tyra the 
Globe about till Cancer for North,or Capricorn for South Eleva- 
tion come to the We#ft ſide the Horizon, and the number of 
Houss and Minutes pointed at on the Hour-cixcle doubled,is 
the number of Hours and Minutes ofthe Longelit Dax: | 

The h of the Night to that Day is found by Sub- 


tracing the Length of the Day from 2.4, tor the Remainder 
is 
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is the lengthof the Night. 

"Che Shorteſt Day in that Latitude is the Length of the 
Shorteſt Night, found as before. And the Longeſt Night is of 
the ſame Length with the Longeſt Day. 


Example. 


I would know the Length of the Longeſt Day at Londen. 
Therefore I Elevate the North Pole 51 4 Degrees, and bring 
3 to the Meridian, and the Index of the Howur-Circle to 12. 
Then I turn & to the Weſtern fide the Horizon, and find the 
Index point at 8 Hours 18 Minutes, which being Doubled, 
makes 16 Hours 36 Minutes, for the Length of the Longeſt 
Day here at London. 


PROB. XLIX. 


To find how much the Pole is Raiſed or Depreſſed, 
where the Longeſt Day is an Hour Longer ox Shorter 
than it is inyour Habitation. 


Ecifie the Globe tothe Latuudeof your Place; and make 
a Prick atthat point of the Troprick which is at the Meri- 
dian; I meanat the Troprick of Cancer,it your Habitation be on 
the North fide the Equator; or wit your Habitation be on the 
South ſide the Equator:And if you would know where theLong- 
eſt Day is juſt an Hour Longer than it isat your Habication, 
turn the Globeto the Weſt ard till 74 Degrees of the Equator paſs 
through the Meridian, and make there another Prick on the 
Troprick: then turn about the Globe till the Firſt Prick come to 
the Horizon; and move the Meridian through the Notches of 
the Horizon till the Second Prick on the Troprick come to the 
Horiz,0n;(o ſhall the Arch of the Meridian contained between 
theElevation of your Place, and the Degree of the Meridian 
at the Horizon , be the number of Degrees that the Pole is E- 
tevated Higher than ir is in your Latitude. 


*H Example. 


I wonld know in what Latirude the Longeſt Day is an Hour 
Longer than it is at London,Therefore I ReRifie the Globe to 
5% Deg. and where the Meredien cuts the Troprickof S I make 

| | a Prick 
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a. Prick; then I note what Degree of the Equator is at 
Meridian, and from that Dogres on the mi quent 9: = 
grees tothe Eaf wards, and bring thoſe 7 | Degrees tothe Me- 
r:dian alfo, and again, where the Meridian cuts the Tropick of 
S I make another Prick,ſo ſhall 7 ! Degrees of the Tropick be 
contained berweenthoſe two Pricks: Then I turn the Globe a- 
bout till the Firſt Prick comesto the Horizon,and(with a Quill 
thruſt berween the Meridian and the Ball)I faſten the Globe 
in this poſition: Afterwards I move the Meridian through the 
Notchesof the Horizon,till the Second Prick Riles up to the 
Horiz.n, and then I find 56 + —_—_— of the Meridian cut by 
the Sauperficies of the Hor12on: Therefore I lay,in the Latitude 
of 56; Degrees the Longeſt Day is an Hour Longer than it 
is here at London. 

But if you would know in what Latitude the Days are an 
Hour Shorter, you muſt make your Second Prick 7 { Degrees 
to the Weſtwards of the Firſt,and after you have brought the 
Firſt Prick tothe Herizon, you muſt Depreſs the Poletill the 
Second Prick Deſcends ro the Horizon: fo ſhall the Degree 
of the Meridian at the Horizon ſhew in whatElevation of the 
Pole the Days ſhall be an Hour Shorter. 

By this Probleme may be found the Alteration of Climates: 
for / rs laid in the Definition of Climates, Book 1. fol. 2.8.) 
Climates Alter according tothe Half-Hourly increaſing of the 
Longeſt Day: therefore the Latitudeof 56; Degrees (having 
its Days increaſedan whole Hour) isdiſtant from the Latitude 
of Londen by the ſpace of rwo Climates. 


PROB. L. 


The Suns Place given,to find what Alteration of Decli- 
nation it muſt have to make the Day an Hour Longey 
or Shorter: And in what number of Dates it will be 


ERifie the Globe tothe Latitude of the Place,and bringihe 

Suns place to the Eaſt tide the Horizon,and noteagainſt 

what Degree of the Horizon it is:then bring one of the Colures 
tointerſe& the Horizon in that Deg. ofthe Horizon,and at the 
point ofinterſe&tion make a Prick in the Culure;and Obſerve 
what Deg. of the Equator 15then at the Meridian: Then turn 
the Globe Weftwards, if the Days —_— but ca we"? if 
cy 
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hen tilly £ Degrees of the Equator paſs through 
Ry —_— — Lb 2 ones interies a Colure, 
make another Prick in the Colure:afrerwards bring the Colwre 
to the Meridian , and count the number of Degrees be- 
eween the two Pricks,for ſo many Degrees muſt the Suns 
Declination Alter ro Lengthen or Shorten the day and Hour. 


Example. 


The Sn: place isv 10. I would know how much he muſt 
alter h is Declmation before the Day is an Hour Longer here at 
London Therefore I Refifie the Globe to the Laritude of Lond. 
and bring 10.to the Eaft ſidethe Horizon and find itagainſt 
2.4. : Degrees from the Eaft point:ThereforelI bring one ofthe 
Colures to this 24. % Degrees, and cloſe by the edge of the Horiz.on 
I make a Prick with black lead,in the Colure:then keeping the 
Globe in this poſition,l look what Deg. of the Equator is then 
at the Meridian,and hnd 250.1 5.and becauſe the Days Length- 
en,I turn the Globe Eaſtward; till 7 4 Degrees from the afore- 
faid 250.1 5.paſs through the Meridian:then keeping the Globe 
in this pofition,l make another Prick in the Colare,and bring- 
ing this Colwre to the Merid:an,T find a little morethan 5 Deg. 
of the Meridian contained between the two Pricks:therefore I 

:ſay,when the Swz is in 4 10 Degrees,he muſt alter his Declima- 
tion a little morethan 5 Degrees to make the Day an Hour 
Longer. 

Now to know in what number of Days heſhall alter this 
Declination,you mult find the Declination of the two Pricks on 
the Colwre,as you found the Suns Declination by Prob.5.and the 
Arch of the Ecliprick that paſſes through the Meridian while 
the Globe is turned from the Firſt Pricks Declination to the 
Second Pricks Declination,is the number of the Ecliptical De- 
grees that the Sun isto pals while he alcersthis Declmetion;and 
the Deg. of the Ecliptick then at the Meridian is (with reſpe&t 
had to the Quarter of the Year) the Place the Sus ſhall have 
when its Declmation ſhall be altered ſo much as to make the 
Day an Hour Longer. 

Thus havingthe Sx: firſt Place given,and ies Second Place 
found; you may by finding thoſe two Places on the Plain of 
the Horizon allo find the aumber of Days comprehended be- 
tweznh them,as you are taught by the fourth Probleme. 


This 


e 
ft 
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This Probleme thus wrought for different Times of the 
Year, will ſhew the fallacy of that Vulgar Rule which makes 
the Day to be Lengthned or Shortned an Hour in every 
Fifteen Days:when as the Lengthning or Shortning of Days 
keep no ſuch equality of Proportion: tor when the Sun isncar 
the Equinottial __ the Days Lengthen or Shorten very 
Faſt:but when he is near the Tropical points, very ſlowly. 


PROB. LI. 


Of the difference of Civil and Natural Days,commonly 
called the Equation of Civil Days. And how 1t may 
be found by the Globe. 


TY Civil Day is that ſpace of Time containing juſt 24. 
Hours,reckoned from 12 a Clock on one Day to 12 a 
Clock the next Day;in which ſpace of Time the Equinottial 
makes upon the Poles of the World a Diurnal Revolution. The 
Natwral Day isthat ſpace of Time wherein the Su» moveth from 
the Meridien of any Place to the fame Meridian again. Theſe 
Days are at one 'Time of the Year Longer thai at another; 
and at all times Longer than the Civil Days. There is but ſmall 
diſcrepancy berween them,yer ſome there is,made by a two- 
fold e. For Firſt, The Suns Apparent Mation is different 
from his true Motion;He being much Slower in his Apogeum 
than he is in his Perigeum:For when the Sur is in his Apogeum 
he ſcarce Moves 5% Minnres from —_ to Eaſtin a Crw1l Day, 
but when he is in his Perigeum he Moves above 61 Minutes 
in a Gvil Paj:and therefore increaſes his Right Aſcenſion mare 
inequal Time. 

The Second Cauſe is the difterenceof Right Aſcenſion an- 
ſwerable ro equal pars of the Ecliprick: for about B and wthe 
differences of Right Aſcenſionsare fare greater than aboutVand 
and =:for about Y and=the Righi Aſcenſion of 1 © Deg. is but 
butg Degrees 11 Minutes;but about S and Mrthe Right Aſcen- 
ſion of 10 Degrees will be found to be 10 Degrees 53 Mi- 
nutes;as by the Globe will appear. 

But becauſe ofthe fmalnels of the Globes Graduation,yau cam 
not actually diftinguiſh to partsnear engugh far the Salutzon of 
this Probkeme,ifyou would enquirethe Dutterence in Length of 

two ſingle Days ; Therefore 1t will be requiſite to take fome 
O 2 number 
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ber of Days together; re wack o. Therefore find by Prob. 3.the 
Places of the Sun for the beginning and ending of thoſe Days 
you would compare -and find the ſe Aſcenſion anſwerable 
to each Place in the Ecliprtick;and alſo the Differences of Right 
Aſcenſions an{werable to the Suns Motion in each number of 
Days:Then compare the Ditferences of Right Aſcenſions toge- 
ther; and by Subtracting the Leſſer from the Greater,you will 
have the number of Degrees and Minutes of the Equator that 
have paſſed through the Meridian more in onenumber of Days 
than in the other number of Days:which Degrees of the E- 
quator converted into Timeis the number of Minutes thatthe 
one number of Days is Longer than the other number of Days. 


Example. 


I would know what diftzrence of Time there is in the 
Length of the firſt 20 Days of December,and the firſt 20 Days 
of March. I find by Prcob.3. the Suns Place December 1. is 
T 19. 45-.At the end of 20 Days,viz.on the 21 Day his Place 
ls wy 10.11. The Suns Plac2 March 1.is X 21. 16,at the 20 
Days end, viz. March. 1. hisPlace is Y 11.3. 

7 19. 45 258.10. 
| find by Prob.26.che Right 3 wio.1 1 280.25. 
Aſc enſion an{werable to x21.16 35 2.00. 
Fsz% Y 9.40. 
and the Difference of Right Aſcen/ions contained betweenthe 
firſt Day in each Month, and the 2 1 of theſame Month , by 
Subtrading the Leſſer from the Greater is,for 
258.10. 352. 00. 
1 280.25. | And for 9. 40. 
22-15. I 7. 40. 

But note, becauſe the Verna! Colure (where the D2grees of 
Right Aſcenſion begin and end their account)is intercepted in 
the Arch of the Suns Motion from thefirſt tothe 2 1 of March. 
therefore inſtead of Subtratingthe Leſſer number of Degrees 
of Right Aſcenſion from the Greater,viz.g.40.from 352.1do for 
finding the Difference of the Aſcenſconal Arch of the Suns Mo- 
tion in thoſe 20 Days, Subtra& the foreſaid 352. Deg. from 

360,and the Remains is 8. which it the Difference of Right 
Aſcenſion from X 2 1.16.to the Equino&ial Colure : to which $8 


Adding 
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Adding 9 Degrees 4oMiautes,the R:2hr Aſcen/iun from the E- 
guinottial Colure, to Y I 1.3. it makes 17 Degrees 40 Minutes 
for the Difference of Right Aſcenſions berween X 21. 16.and 
Y 11.3. Then I find the Ditterence of this Ditference of 
Right Aſcenſion, by Sub racing the Leſs from the Greater,wviz. 
17.40. fromy22 15. and the remains is 4 Degrees 35 Minutes, 
for the number of Degrees and Minutes of the Eqaator that 
paſs through the Meridian in the firſt 20 Days in the Month 
of December, mor2 than in the firſt zo Days of the Month of 
March:which 4 Degrees 35 Minutes converted into Time, 
gives 19 Minutes, that is, a Quarter of an Hour, and 4. 
Minutes thatthe firſt 2o Days of December aforelaid,arc Lon- 
ger than the firſt 20 Days of March. 


PROB. LII. 


How to find the Hour of the Night when the Moon 
Shines on a Sun Dyal &y help of the Globe, 


Ectihe the Globe, and find by Prob. 54.or an Ephemeris, 

the Moons Place at Noon: Bring it to the Meridian,and 

the Index of the Hour-Circle ro 12.and turn about the Globe 
till the Index of the Howr-Circle points to the ſame Hour the 
Shade of the Moor falls on the Sun Dyal. Then by Prob. , 
find the Suns Place at Noon,and ſee how many Degrees of Right 
Aſcenſion are contained berween the Suns Place and the Deg. 
of the Equator at the Meridian , when the Index of the Heur- 
Circle is brought to the Hour the Moon Shines on inthe Sun 
Djal;for tholenumber of Degrees converted into 7ime,ſhall be 
the Time from Noon,or the Hour of the Night.Only note,Re- 
ſpe&mult be had to the Mo:ion of the Moon from We#t to Eaft, 
for ſo Swiftis her Mcan Motion,that it is accounted to be a- 
bove 12 Degrees in 24 Hours:that is5 Degrees in 12 Hours, 3. 
Degreesin 6 Hours,&c.and thisalſo converted into Time as a- 
foreſaid, you muſt Add proportionably tothe Time found trom 
Noon;and the Sum thall give yo.. che true Hour of the Night, 


Exoinple, 


Here at London I deſire to know the Hour of the Night, 7a- 


nary 6. this preſent Year 1658. The Moons Place found by 
an 
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an Ephemeris,or for want of an Ephemeris , by Prob.g4. is in 
N21 Degrees 22 Minutes;therefore I re&ified the Globe to 
London: Latitude,and brought T 2 1.22 Minutes tothe Meridian, 
and the Index of the Howr-Cercle to 12..then by Prob. z.I found 
the Sz»; Place in ny 26 Degrees 46 Minutes,and by Prob 26.1 
found his Right Aſcenſion ro be 300 Degrees;Then Irturned 
abour the Globe rill the Index of the Howr-Circle pointed at 10 
Hours, and at the Degree of the Equator at the Meridian I 
made a Prick; hen I accounted the number of Degrees of the 
Equator contained between the forelaid 300 Deg. and this 
Prick,and found them 1 114 Degrees, which converted into 
Time,by allowing 15 Degrees tor an Hour,give7 Hours,25 
Minutes Time from Noon: which if the Adoons Motion were 
no: to be conſidered, ſhould be the immediate Hour of the, 
Night:But by the Rulc aforeſaid, the Moons Motion from 
Weſt to Eaſt,in 7 Hours 25 Minutes is 3 Degrees 42 Minutes: 
and this 3 Degrees 42 Minutes being converted into Time, is 
14 Minutes more, w ich being added to7 Hours 25 Minutes 
make 7 Hours 39 Minutes, for the true Hour ofthe Night. 


PROSE, LIII. 


To find the Dominical Letter, the Prime Epatt, Eaſter 
Day, and the reſt of the Moveable Fealls fer ever, 


Hoagh theſe Problemes cannot be performed by the Globe, 

becauſe of the ſeveral Changes,and irregular Accounts 

that their Rules are framed upon;yet becauſe they are of fre- 

quent and Vulgar Uſe, and for that the Solution of many 0- 

ther Queſtions will have dependency on the knowledge of 

theſe. Thereforel have thought fit here to inſert this Table of 
Mr. Palmers, by which you may findthem all. 

I ſhall not infiſt upon the Reaſons of the ſeveral Changes of 
Letters,and Numbers,Himſelf having already very learnedly 
handled that SubjeR,in his Book of the Catbolick Planiſphere, 
Book. 1 Chapter 1 1. (to which I reter you)Neither ſhall I need 
to give you any other Inſtructions for finding what is here 
propoſed,than what himſelfhath givenin his four, h Book,Chap- 
cer,65 and part of 67. Therefore take it as he there dilivers it. 


An- 


— 
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An Example ſhall ſerve here inſtead of a Rule. For the Year 
1657.T would know all theſe: wherefore I ſeek the Year 
1557.in the Table of the Suns Cycle, and over againſt it, 
find 14 for the Year of the Cycle of the Sunand D forthe Do- 
minicel Letter. And no-e here that every Leap-year hath 2 Do- 
minical Letters (as 1660 hath A G) and the Firſt (viz. A) 
ſerveth that Year cill February 25, and the Second{G) forthe 
reſt of the Year. And note that theſe Letters go always back- 
wards when you count forwards(as B A,then GF,&c.not FG, 
and then A B) as you may ſee by the Table. 

Thenin the Table of the Cycle of rhe Moon, I have for the 
Year 1657.the Primegg. the Epa# 25. Thole had,Igo to the 
Table for Eafter,and {Xk there in the firſt rank the Primeg.and 
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under it in the middlz Rank ſtands E; that is not my Demi- 
nical Letter; therefore I ſeek not backward,but always for- 
ward in the middle Rank till I come ro my Dominical Letter 
D,and under itI find in the third Rank March.29 upon which 
Eaſter Day falls this Year 1657. The reſt of the Mcveable 
Feaſts may be had by their diltances from EaFer,which are al- 
ways the ſame.Only for Advent Sunday,remember thatthe next 
Sunday after Nowember 2.6.is AdventSunday.Read Bock,1.11.and 
that will ſufficiently inſtruct you with this Example. 


To find the Aze of the Moon. 


Remember firſt that the Epa# begins with March,which 
muſt be here accounted the Firſt Month : T hen it you Add 
ro the Epatt the number of the Month Current, and the 
number of the Day of the Month Current,the ſum orthe Ex- 
ce!s above 3o isthe Moons Age. 

Example, Fanuary, 2.0. 1656.According to the Accompt of 
the Church of England ( who begin the Year with March 
25. which was the Equino#ia! Day about Chriſts Time) the 
Epatt. is 1.4, famuary 1s the 11 th Month, and the zoth Day is 
propoſed; now Add 14.11 and 20 together,they make 4.5. out 
ot which I cake 30.and there Remains 15.the Mons Age. 


PRO B, LIV. 


The Age of the Moon given to find her Place in the E- 
cliptick according to her Mean Motion, 


His Probleme may be performed exact enough for com- 
mon Uſes by the Globe,but in regard it only ſhews the 
Moons Place in the Ecliptick according to her Mean Motion, 
it will often fail you ſome few Degreesof her true Place. The 
work 15 thus, 

Firſt ſet Figures to every Twelfth Deg. of the Equino#ial, 
accounted from the Equino#ial Colure,matking them with 1, 
2.434&C.to 30.which will end where you began,viz.atthe E- 
quinottial Ceolure again: ſo ſhall the Equinotial be divided into 
30 cqual parts repreſenting the 3o Days of the Moons Age. 
Theſe Figures (to diſtinguiſh them from the Degrees of the 
Equator) were beit be writ with Red Ink. 

When 
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When you would enquire the Moons Place,Elevate the Norrb 
Pole 9o Degrees, that is, inthe Zenith, lo ſhall the Equator lye 
in the Horizon: T hen bring the Equino#ial Colure againſt he 
Day of the Moneth in the Horizon, ſo ſhall the Moons Age 
written in Red Figures, ſtand againſt the Sign and Degree in 
the Horizon that the Moon is in at that Time. 


Example. 


September 28. 1658. I would know the Moons Place in the 
Ecliptick, She —_—_— 12 Days Old. Therefore Elevate 
the North Pole go Degrees above the Horizon, and turn the 
Globe about till the Equine&#ial Colure come to September 2.8. in 
the Circle of Days onthe Horizon; thenlooking againſt what 
Sign and Degree of the Ecliptick Circle in the Horizon the 


- 12th diviſionin Red Figures ſtands I find Xg.which isthe Sign 


and. Degree the Moon is in, according to her Mean Motion. 

This Probleme may be applyed to many Uſes : for having 
the Moons Place you may find the Time of her R:/ing,Southing, 
Setting, and Shining, &c. by working with Her, as you were 
taught to work with the Sun,in leveral foregoing Problemes, 
proper to each purpoſe. 


PROB. LV. 


Having the Longitude and Latitude, or Right Aſcen- 
ſion and Declination of any Planet,or Comet,to place 
iton the Globe, to correſpond with its place in 
Heaven. 


3 gears and Comets cannot be placed on the Globe fo as 
their Places will long retain correſpondence with their 
Places in Heaven ; Becauſeas was.ſaid, Chap.4.4. they have a 
continual Motion from WeZ#t to Eaſt upon the Poles of the E- 
cliptick:yetnevertheleſs,you may by having their Longitudeand 
Latitude or Right Aſcenſion and Declination, for any ſer Time, 
place a Mark for them on the Globe, cither with Ink, if 
your Globe be Varniſht, for then you may with a wet Finger 
wipe it off again ; or with Black-lead, it it be not Varniſhet, 
and then you aay rub it out _ with a litte Whice 

p Bread: 
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Bread : which Mark for that Time, will as effeQtually ſerve 
you to work by, as any of the Fixed Stars placed one the 
Globe will do. 

Therefore if the Longitude and Latitude of any Planet or 
Comet bz given; do thus, Elevate the Norrh Pole, if the Lati- 
tude given be North; but if the Latitude given be South, Elevate 
the Sth Pole, 66; Degrees; and place the Pele of the Ecliprick 
in the Zenith,and over it ſcrew the Quadrant of Altitude : fo 
ſhall the Ecliprick lye 1n the Horizon; and the Quadrant of Alti- 
tude being turned about the Horizon ſhall palsthrough all the 
Degrees of Longitude; Then fhnd the point of given Longitude 
in the Ecliptick, and bring it to the Quadrant of Altitude and 
hold it there : Then count upwards on the Quadrant of Alti- 
tude the number of Degreesand Minutes of Given Latitude,and 
at the point where the number ends cloſe to the Quadrant of 
Altitude, make a {mall Prick, and thatPrick ſhall repreſent the 
Planet or Comet you were to place on the Globe. 

If it be the Right Aſcenſion and Declination of a Planet or 
Comet that is given ; you muſt find the Degree and Minute of 
Right Aſcenſion on the Equino#1al,and bring it tothe Meridian, 
and keep the Glebe there {teddy ; then find the Degree and 
Minute of Declination on the Meridian,and under that Degree 
and Minute on the Globe make a Prick, and that Prick ſhall 
repreſent the Planer or Comet, as aforeſaid. 

If it be þ or y'thatthis Prick is to repreſent, it may ſtand 
on the Globe fometimesa Weekor a Fortnight, without much 
difference from the Planers place in Heaven. Butif the Prick 
were to repreſent the other Planets, you muſt (in regard of 
their Swift Motion ) alter it very often, eſpecially for the 
Meoon ; for ſo Swiſt is her Motion, that in every Two Hours 
ſhe Alters about a Degree in Longitude. 

Having thus placed this Mark on the Globe, you may find 
out the Time of its ſeveral Poſitions and Afſpeds,if you work 
by it as you are directed to work by the Swn, in the ſeveral 
reſpe&ive Problemes throughout this Book. 


The End of the Second Book. 


The Third BOOK. 


Being the Practical Uſe of the 


GLOBES. 


Applyed to the Solution of PROBLEMES 
IN THE 


Art of Navigation. 


PRAFACE. 


— —_ 


__— 


Ecauſe the Art of Navigation con/ifts as well in the 
knowledge of Aſtronomical and Geographical Pros 
blemes, 4s in 'Froblemes meerly Nautical; Therefore I 
muſt deſire the Artiſt to ſeek in the laſt Book ſuch Pro- 
blemes as are only Allronomical or Geographical : For 
my Deſign is here to colleft ſuch Problemes as are only 
uſed in the Art of Navigation : ſome few particulars 
excepied, as for finding Latitude, —_— Courſe, 
Diſtance, Gc. Which though they are handled in that 
Book ; yet for their C/tility in the Art of Navigation, 
and for that what there 1s Given, cannot always be 
H id to Work by; therefore in thu Book I have mention- 
ed divers other Obſervations, which being Made or 
Had,you may by the Rules proper for each Obvſervation 


Find what ſhall be Propoſed. 
P 2 PROB. 
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PROB. I. 


The Suns Amplitude and Difference of Aſcenſion giver, 
to find the H-ig\1t of the Pole, and Declination of the 
SUN, 


Levatethe Pole ſo many Degrecs as tice Ditterence of the 
Suns Aſcenſion 1s, and ſcrew the Quadrant of Altitude to 
the Zenith, anc! bring the firſt point of y to the Meridian;then 
number on the Buadrant of Altitude upwards the Complement 
to 92 of tho Suns Amplitude,and move the Quadrant of Alri- 
11r4e till that number ot Degrees cuts the Equator; So ſhall the 
0«:dran; cut in the Horizon the Degree of the Poles Elewvaticn ; 
42d in the Equator the Degree of the Suns Declination. 


Example, 


The Difference of A4ſcenſionis 27 Degrees 75 Minutes. There- 
fore I Elcvate the Pole 27 Degrees 7 Minutes Ahove the Hori- 
<6n, and ſcrew the Quadrant of Altitude to27 Degrees 7 Mi-* 
nutes, which is in the Zenith : then I bring the firſt point of 
Y tothe Meridian, and number on the Quadrant of Alticude 
upwards 56 Degrecs 40 Minutes,the Complement of the Suns 
Amplitude,and bring that Degreeto the Equator: thenl ſee in 
what Degree of the Horizonthe Quadrant cuts the Horizon,and 
find 512, which is the Elevation of the Pole: then looking in 
what Degree of the Equator the Quadrant of Altitude cuts the 
Equator, 1 find 20 Degrees 5 Minutes,which 15 the Declinaticn 
of the Sun at the ſame Time. 


PROB. II. 


The Suns Declination and Amplitude giver, to find the 
Poles Elevation, 


[{L-vate The Poleſomay Degrees as the Complment of the 
* Suns Aitauie 15; and ſerew the Quadrant of Altitude 
n 
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in theZenith, and bring the firſt point of Y to the Meridian: 
Then count on the Quadrant of Altitude to the Degree of the 
Suns Declination,and bring that Degreeto the Equinetial; and 
the Degree of the Equino#:al cut by that Degree of the Qua- 
drant of Altitude, is the Degree of the Poles Elevation. 


Example, 


The Suns Amplitude is 3 7, 2. 0 Minutes, his Declimaticn 
is 20 Degrees 5 Minutes, his Complement of Amplitude to go 
is 56 Degree 7 Minutes. Therefore I Elevatethe Pole 56 De- 
grees 7 Minutues Above the Heirizon, and ſcrew the Quadrant 
of Altitude to 56 Degrees 7 Minutes, which is in the Zenith : 
Then LI bring the firſt point of yy to the Meridian,and number 
on the Quadrant of Altitude Upward 20 Degrees 5 Minutes 
tor the Suns Declination, this 20 Degrees 5 Minutes, I bring to 
the Equinetial, and find it cut there 51 43 Degrees, for the 
Height of the Pole. 


PROB. IL 


The Suns Declination and Hour at Eaſt given, to' find 
the feight of the Pole. 


Levate the Pole ſo many Degree; as the Suns Declination is, 
and ſcrew the Qua [rant of Altitude in the Zenith : Then 
Convert the Hours cr Minutes paſt 6 given into Degrees; by 
allowing 15 Degrees for every Hour of 7:mz,and tor every Mi- 
nute of Time 15 Minutes of a Degree; and number thoſe De- 
grees or Minutes in the Horizon from the EaftSoutkward;s; and 
bring the Quadrant of A'titude tothat Degree, ſoſhall the De- 
gree of the Quadrant of Altitude Cit by the Eqn.:tor be the 
Complement of the Height of ve Pote. 


Example. 


The Suns Declinaticn 1s 29 Dezrccs 5 Minutes. Theretore [ 
Elevate the Pole 20 Degrees 5 Minntes, and allo ferewthe Qrr- 
drant 6f Altitude to 25 Degr, 5 Minuces wich is in the Zenith : 
the Hour the Sm comesto be at Eaft ts 75 a Clock 7 Minure,thit 
is, | Hour 75 Minutes after 6.Thereiore I cove 1 Hour 7 Mb 
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nutes into Degrees, as before, and it gives 16 Degrees 50 Mi- 
nutes; which number of Degreesand Minutes I count from the 
Eatt point Sourbwards, and thither I bring the Quadrant of Al- 
tirude: Then I look in what Degree of the Quadrant of Altitude 
the Equartor cuts, and find 38%, whichis the Complement of the 
ſole H izht, viz. 51% Degrees for the Height of the Pole. 

In this Probleme the Declination of the Sun and Elevationof 
the Pele bears the ſame Denomination of eirher North or 
$:uth, for when the Declination and the Elevation are Ditter- 
ent,the Sun cannot come to the Eaſt point. 


PROB. IV, 


The Declination of ihe Sun and his Altitude at Ealt 
grven 10 find the Height of tbe Pole. 


, Levate the Pole tothe Complement of the Suns Altitude, 
and ſcrew the Quadrant of Altitude to the Zenith: then 
bring the Equinettzal pointY to the Meridian, and number on 
the Quadrant of Altitude the Degree of the Suns Declination, 
and bring that Degree to the Equine&:al,and note the Degree 
it Cuts ; for its Complement to 9o is the Height of rhe Pole 


Ex imple, 


May 10. The Suns Declination is 20 Degrees 5 Minutes; His 
Altitude at Fatt is 25 Degrees 55 Minutes hereat London: Ien- 
quire the Height of the Pole. Therefore Iſubtract 25 Deg. 55 
Min.from 9o thcRemains is 64 Deg.5 Min.foritsComplement; 
wherefore I bring 5412cg.5 Min.of the Meridianto the Horizon; 
and to 64 Deg. 5 Min. which is in the Zenith, I ſcrew the 
Quadrant of Alticude:ThenT bringY tothe Meridian,and count 
on the Quadrant of Altitude Upwards 20 Deg.5 Min.and move 
it about the Equinod1al till thoſe 20 Deg.5 Min.touch the E. 
auinotial, which I find to be in 38 | Degrees, Therefore I 
Subtract thoſe 38+ from go, and theRemains is 51; Degrees. 
Therefore I fay the Pole here at London is Elevated 5 13Degrees. 

The Declination and the Elevation is always ofthe ſame De- 
nominationMNorth or South,for when they Alter their Denomi- 
nationstheSwnat Ezt can have no Alrrude,neither can it indeed 
reach 
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reach the Eaſt point:and thereforein this Example, becauſe the 
Suns Declination 1s Nerth it is the North Pole that is Elevated. 


To perform the ſame other wiſe,with a pair of Compaſſes 


Take off with your Compaſſes from the Equator or Quadrant 
of Altitude the number of Degrees of Altirude Obſerved, and 
place one Foot at the beginning of Y on the inner edge of the 
Horizon,and extend the other dire:tly Upwards towards the 
Zenith: Then move the Brazen Meridian through the Notches 
of the Horizon till the other point of your Compaſſes(reſpetting 
the Zenith ) reach the Parallel of the Suns Declmation: So ſhall 
the numberot Degrees onthe Meridian be the number of De- 
grees that the Pole is Elevated above the Horizon ; and is ei- 
ther Nerth or Suurh according as the Suns Declination is : as 
before. 

This may yet otherwiſe be performed with the Quadrant of 
Altitude, by taking the Nut oft the Meridian, and laying the 
edge of its Index ({peciftied in Cap. 1.Sect.6. of the firſt Book) 
exactly on the Eaſt Line of the Horizon : for when that lies 
ſtraight between the point of Eaſt on the outer verge of the 
Horizon and the beginning of Y in the inner verge of the Ho- 
rizon,thenſhall the upperend of the Quadrant of Altutude point 
dire&tly to the Zenith: and if then you turn the Meridian 
heongh the Notches of the Horizon till the Suns Altitude on 
the Quadrant of Altitude Cuts the Parallel of Declination, you 
will havethe end of the Quadrant of Altitude on the Meridian 
point to the Height of the Pole : as before. 


PROB. V. 


By the Suns Declination and Azimuth az 6 of theClock 
Fe ya io find the Height of the Pole, and Almicanter 
alt fx, 


FE Levate the Pole ſo many Degrees as the Suns Azimuth is at. 
4 6. and ſcrew the Quadrant of Altitude in the Zenith,and 
bring the firſt point of Ariesro the Meridian: Then number on 
the | ar ow of Altitude Upwardsthe Complement of the Swns 
Declination, and bring that Degree to the Equator: So ſhall the 
Degree 


T1 
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Degree of the Hor:Zon cut by the Quadrant of Alitude be the 
Complement of the Poles Elevation; and the Degree of the E- 
quator Curt by the Quadrant of Altitude ſhall be the Almicantar 
of the Sun at 6 of the Clock. 


Example. 


The Suns Azimuth at6 is 12% Degrees : Therefore I Elevate 
the Pcle 1 24,and ſcrewthe Quadrant of Altitudeto 124 Degrees 
whichis in the Zenith: thenl bring the firſt point of y to the 
Aeridian ; The Suns Declination 1s 20 Deg. 5 Min. Therefore 
I number onthe Quadrant of Altitude 69 Deg. 55 Min. which 
is the Complement of 20Deg.5 Min.to go.this 69 Deg:55 Min. 
on the Quadrant of Altitude I bring to Cut the Equator, and 
find when 69 Deg. 55 Min.cuts the Equator, that the Quadrant 
of Altitude Cuts the Horizon in 385 Deg. which is the Comple- 
ment of the Poles Elevation : and at the ſame time the Gus. 
dram of Altitude allo Cuts the Equator in 154% Degrees;which 
is the Almicantar or Altitude of the Sun at 6 a Clock. 


PROB. VL 


The Day of the Moneth and Hour of the Night g:ven,to 
find the Height of the Pole, by a known Star Obſer- 
ved Riſing or Setting, 


ERifie the Howr Index,by Prob. 2.of the former Book; and 
turnthe Globe We#t wards till the Hour Index points at the 
Hourof the Night;faſten the Globe there, and turnthe Meridien 
through the Notches of the Horizon, till the known Star come 
tothe Eaſtſidethe Horizon,it the Star be Riſing,or the Weſt,if 
it be Setting; ſo ſhallthe Degrees of the Poles Elevation be Cut 
by the Horizon under the Elevated Pole; and is North or South 
according as the Elevated Pole of the Globe is. 


PROB. VIL 


Two Piaces given inthe ſame Latitude, to find the Dit- 
ference of Longitude, 


Paws the firſt Place tothe Aferidian,and notethe number of 
Degrees of the Equinetial that comes to the Meridian 
with 
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with it ;then bring the other Place to the Meridian,andnotethe 
number of Degrees of the Equator that comes to the Meridian 
withit: and by Subtracting ho Leſſer number from thegreater 
you have the Ditterence of Longitude. This needs no Example. 


PROB. VIII. 


Two places given in the ſame Longitude, to find the 
Difference cf Latitude. 


Pins the Places tothe Meridian, and the Degrees of the 
Meridian over the two. Places is the Latitudes of them 
both: and by ſubtra@ing the Leſſer number of Degreesfrom 
the Greater, you will have the Ditterence of Latitude. 


PROB, IX. 


Courſe and Diſtance between two Places given to find 
their Difference in Longitude and Latitude. 


Eck the Rhumb you have Sailed _= in Prob. 34.-of the 
laſt Book,and upon that Rhumb make a Mark tor the 
Place you Departed from; then with your Compaſſes take off 
from the Equinetial the number of Leagues you have Sai- 
led upon that Rhwmb , by allowinga Degree for every 20 
Leagues, and place one Foot of __ Compaſſes upon that 
Mark,and where the other Foot falls on that Rhumb make a 
Second Mark;then by bringing the Firſt Mark tothe Meridias, 
you will ſee on the Meridian the Latitude of that Mark,and in 
the Equator the Longitwde as inProb.z. of the laſt Book : and 
by bringing the Second Mark alſo tothe Meridian,youwill as 
before,find the og_s and Latitude of the Second Mark 
alſo. Then by Subtrating the Leſſer Latitude from the 
Greater Latitude, and the Leſſer Longitude from the Greater 
Lengitude,you will have the Difference remaining , both of 
Longitude and Latitude you are arrived into. 


Q 


A Tiro2 to Aſtronomy and Geography. Book [11. 


PROB. X. 


To find how many Miles are contained is a Degree of 
any Parallel. 


| 32 Degre2 of the Equinofial contains 25> Engliſh 
Leagues, and cvery L2ague 3 Engliſh Miles : But in e- 
, very Parallel to the Equinottial the m_—_ diminith more and 

more even to the Pcle,vwhere they end in a point. Therefore 
a Degree in any Para!l:! cannot contain ſo many Miles as a 
Degree in the Equincttia/.Now that you may know how many 
Miles are contained in a Degree of any Parallel to the Equi- 
nottial , Do thus, Meaſure with your Compaſſes the Width 
of any number of Degrees in any given Parallel;luppole (for 
Example (ake) 10 Degrees in the Parallel of 51} ; Examine in 
the Equator how many Degrees of the Equator they will make, 
and you will find 6: Therefore 1 Deg.in the Equator making 
60 Miles, 6 Pegrees makes 360. to which Add for the } part 
12 Miles,makes 372 Miles, to be the Meaſure of 1 o Degrees 
inclie Parallel of 51; . So that by Dividing 37z by 10, you 
have 37 Mes tor the Length of a Degree, trom Ea#t to Weſt 
in the Parallel of 51 ; Degrees. 


PRO B. Xl, 


The Rhumb you have ſailed upon, and the Latitudes you 
departed from,and are arr;ved to,grven,to findthe Dif- 


terence of Longitude, and ihe number of Leagues you 
have Sailed, 


Irſt ſeek the Rhwmb you have Sailed on, and paſsir 
through the Meridian till it Cuts in the Meridian the La- 
tirude you Departed from ; and keeping the Globe there fted- 
dy, make a Mark clole by the Meridian, under that Latitude, 
and in that Rhumb on the Globe, and note in the EquinoF#ial 
the Degree of Long:ude at the Meridian : then pals that Rhumb 
through the Meridian again,till it Cuts inthe Meridian the La- 
r1ude you are Arrived to;and in that Rhumband Latitude make 
on the Globe another Mark, and examine in the Equinodial 


the 
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the Lengitude of the Second Mark;for the ditference berween 
Firſt and Second Mark, is the Ditference of Longitude; Then 
open your Compaſſes to one Degree of the Equine#ial, and by 
meaſuring along in the Rhumb,Count how many times that 
Diſtance 1s contained between the two Points in that Rhumb, 


forſo many times 2.0 Leagues is the Diſtance you have Sailed. 


Example. 


I Sail upon the North-Weſt Rhumb from the Latitude of « © 
Degrees, into the Latitude of 30 Degrees 40 Minutes. There- 
fore Vfind the North-We#t Rhumb,and turn the Globe through 
the Miridiantill this Rhumb Curt the Meridian in the firſt La- 
titudegviz.in 10 Degrees, and dire&ly under 1 © Degrees up- 
on the Rhbumb I make a Prick,and allo find 10 Degrees 23 Mz 
nutes of the Equator at the Meridian,for the Lengitude of the 
Firſt Place. Then I turn the G/cbe again through the Meridia, 
till the ſame Rhumb Cut the Meridian in the Second Latitude, 
viz. in 30 Degrees 40 Minutes, and dire&tlyunder thoſe 30 
Degrees 40 Minutes 1n the fame Rhumb,I make another Prick, 
which re-preſents the Place I am Arrived to:I examine the 
Longitude of this Prick,as before,and find it 32 Degrees 10 
Minutes. Therefore I Subtract the Firſt Longitude, wiz. 10 
Degrees 3 Minutes from the ſecond Longuude, wiz. 22 
Degrees 10 Minates,and there Remains 22 Degrees 7 Mi- 
nutes, for the Difference of Longitude. 

Then for Examiningthe Diſtance, I open my Compaſſes to 
1 Degree on the Equinettial,and meaſureupon the Rhumb how 
oft that Diſtance is contained between the two Pricks, and 
find 292,that is,29 Degrees 15 Minutes, which Multiplied by 
2.0 gives 585 forthenumber of Leagues Sailed uponthat Rhumb. 

The Reaſon why I open the Compaſſes no wiler than to x 
Degr. is,becauſe the Rhumbs being Circular or Crooked Lines, 
the diſtance on them may be meaſured more exactly by often 
counting that 1 Degr.in them,thanif the Compaſſes had bin o- 
pened to many Degrees Thus itthe C ompaſſes had been opened 
wide enoughtoreach between the two Pricksatorelaid,Iſhould 
not have had above 583 Leagues for the diſtance between the 
ewo places: neithec is there indeed more great Circle d:fance 
between them ; But I Sailed upon a Rhwmb,that is] follow'd 
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the Courſe of a Circular Winding Line,and fo fetch a Compaſ; 
about rocome to theſe rwo Pricks;and theretore l have in truth 
Sailed 585 Leages. For the legment of a Khumb between two 
Places is alwaies greater than a ſtraight Line drawn berwixe 
them;yca ſomerimes by Halt,or more,in Places neer either Pele, 

Note, If you be not very curious in opening your Compaſſes 
to this ſmall diſtance,you may in oft turningthem about upon 
the Rhumb commit error in your Mcafuring: therefore _—_ 
you have taken the Diſtance of one Degreeztry if you neither 
gain or loſe any thing in meaſuring 10,0r 20 Degrees of the 
Equinoial by them tor then your Compaſſes are opencd to a 
widthexa& enough tor your purpole. 


PROB. XIL. 


The Long;tule and Latitude of 1wo Places given , to 
find Courſe,and Great Circle Diftance between them, 


” Ind on the Globe the Lengitudes and Latitudes given, and 
make Pricks to either Longuude and Latitude : If any 
Rhumb paſs from one Place to the Othlier,that is (without 
more a do) the Rhumb ſought. Bur if nv Rbumb paſs through, 
Take the Khumb that runs moſt Parallel & the two Pricks : 
for that ſhall be the Rhumb, or the neereſt Rhumb that 
theſe two Pricks Bear on. An Example of this, fee in Prob. 
34- of the laſt Book : And the Great Circle Diſt ance between 
theſe ewoPricks,you may find,as by Prob.3 3.ofthe ſame Book. 


PROB. XlII. 


The Latitude you departed from, and ihe Latitude you 
are arrived to, and the number of Leagues you have 
ſailed give», tofind the Rhumb you have ſailed on, 
and Difference of Longitude. 


NM Ake a Prick on the Globe in the Latitude you depart- 

ed from : then open your Compaſſes to the number of 
Leagues you have Gailed , by taking for every 20 Leagues 1 
Degree of the Equator , Half a Degree for 10 Leagues, a 


Quarter 
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Quarter of a Dzgree for 5 Leagues,and fo proportionably for 


any othe number of _ Place one Foot of your Com- 
paſſes in the Prick made for the Latitude you Departed from , 
and extend the Other towardsthe Latitude you arearrived to, 
and deſcribe an occule Arch;Turn the Globe till this occult Arch 
come to the Latuude on the Meridian,and where the Latitude 
Cuts this occule Arch,make another Prick torepreſent the La- 
titude you are arrivedto;lo ſhall the Rhumbpallingthrough thoſe 
two Pricks(or that is moſt parall-l to thoſetwo Pricks)be as in 
the laſt Prob. the Courſe or the Rhumb tholeewo pricks. Bear; 0n 
The Dilterence of Longuude you ,may find as by Prob. x4 


PROB. XIV. , 


To find by the Globe the Variation ofthe Needle; com- 
wionly called the Variation of the Compais, 


075 by a Compaſs whole Wyer is placed- juſt ' ander 
the Flawer-deluce ,what Point of the Compaſs the Sun 
Riſes or Sets on, Morning , or Evening-: Then examine by 
Prob. 1c. of the Second Book , what Degree of the Horizon 
the Sun Riſcs or Sers on by the Globe ' allo; and if che /Rifing 
or Setting be the ſame, both on the Glcbe and Compaſs, there 
is no Variation in your Place:But if there be Diiterence berween 
the Riſing or Setting by the Compaſs and the Globe , then is 
there Variation in your Place. | 

If the Point the Sun Riſes upon in the C:mpa/; be neerer 
the Norrb Poinr, than the Pointe the-Sw'- Riſes upon by the 
Globe, the Variation 3s Eaftwards. ' - {0 

If rhe. Point che Su» Sets upon in the Compaſs beneerer the 
North chan the Point it Se.s upon by the Globe, the Kariation 
1s Weſtwards. | | 22277039 ; 
 Ifthe Point the Sw Sets upon in the! Compaſs be'iifurcher 
from the Norrh Point, than the pom the Sun Ser aged by-ohc 
Globe, the Variation is Eaſtwards. il - fone bo te 

If the Point : he Swn Riles upon in the Compaſi be: farther 
from the North Point thanthe Poin: the Sun Riſes upon by the 
Globe,the Variation is Weltwards. And ſo many Degrees as there 
is between the Point of Riſing orSe:ting tound by the Compaſs, 
and the point of True Riſing or Setting tound by the G/obe,to 
many 
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many Degrees is the Variation from the North towards the 
Eaft or Weſt Point. 


Otherwiſe, when the Sun hath Altitude. 


Having the Alrirude'of the Sun ; find by Prob.2 2. of the 
Second Book, its Azimuth : Then exaimne by a Compaſs whe- 
ther the true Azimurh found by the Globe, agree with the 
Atimuth found by a Nautical Compaſs * It they agree,there is 
no Variation : But if the Azimuth of the Compaſs before Noon 
be hearecithe Nortb-than the true Azmmb found by the 
Globe, the Variation is Eaſtwards. 

If the Azimuth by the Compaſs Aiternoon be nearer the 
North, the Variation is Weſtwards. 

If the Azimpth by the Compaſs Afternoon be further from 
the North, the Variation is Ealtwards. 

If the) Azimwhb by the Compaſs betore Noon be further from 
the North, the Variation is Weſtwards. 

And this Variation ſhall be as aforelaid, ſo many Degrees as 
there.is between the Azimuth, Obſerved by the Compaſs, and 
the'true Azimarbh, Obſerved by the Globe. 


PRO B, XV. 


To Keep a Journal of the Ships Way by the Globe. 


Y ſome of theſe foregoing Problemes you may Dai 
B (when | + nn 4 made) find both thy Le 
tude and Latitude on the Globe of the Places you are Arrived 
to,andalſo the Way the Ship hath Made,and make Pricks on 
the Globe in their proper Places for every Days Voyage, fo 
truly and fo naturally,that if you Kept yourreckoning aright 

ou may be ſure you cannot miſs any ching of the Truth it 
if; and that with le6 Trouble and greater Advantage,than 
keeping a Book of every Days Reckoning. 
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PRO B. XVI. 
To Steer in the Night by the Stars. 


Ectifie the Globe and Howr Index as by Prob. 2. of the 

laſt Book, and turn about the Globe cl the Index of the 

Hour Circle points to the Hour of the Day or Night; Then 
turn the Globe till the Difference of Longitude between the Place 
you Depart from,and the place you Sail To,paſs throughthe 
Meridian; and if any Star in the Latitude of the Place you 
Sail To, Come to the Meridian,or neer the Meridian with the 
Degree of the Ditference of Longitude, That Star isat that T ime 
in. or necrthe Zenith of that Mace yau Sail to:and by finding 
the ſame Star in Heaven,as by Prob.g4 of the laſt Book, you 
may Direct your Shiptowardsthat S:ar,and Sail as confidently 
(lays Mr.Blagrave)as if Mercurie were your Guide. But becauſe 
this Star Moves from the Zenith of this Place,you muſt often 
examine what Star is come tothe Zenith,and fooften Change 
the Star you Steer by,asthe length of your Voyage may require. 


PROB. XVII 
How to Platt on the Globe New Land, never before Dife 


covered. 


Heſe two following Problemes are 2. Chapters of Mr. 
Wrights, delivered by him as tollows. 

It may ſometimes fall out in New Diſcoveries , or 
when your Ship by means of a Tempeſt is Driven our of her 
right Gaurſe,that you ſhall come tothe ſight of ſome Ifle,Shasl, 
of New Land,whereot the Adariner is utterly ignorant: And: ta 
make {ome Relation'ofthe ſame,or gounto it lome ather Time, 
If you dire to Ser ic down on your Globe in the true Place, 
you nizy do it after this manner: So ſoon as you haye Sight 
thereof, mark it well,Firft with your Compeſs,Oblerving dili- 
gently upon which Por thereof it lieth. And fſecondly, you 
muſt cherecakerche Height of the Sun,or of the Pole-ſftar,as you 
were taught Prob. 1 3. of theSecond Book, that you may know 

in 
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in what Point your Ship is,and chat Point you muſt call the 
Firjt Point, which being fo done,your Ship may Sail on her 
Courſe all that Day,till he Day following, wi hou Icing her 
V Vay: and the next Day mark the Land again;and fee upon 
what Point it lieth;and hen take your beight, and wi.h it Caſt 
your Point of Traverſe once again: and tha' you w* call your 
ſecond Point. Then take a pair of Compaſſes,and placing one 
Foot upon the firſt Poimr, and the Other upon the Rhumb tor 
wards which the Land did Bear when you Caft your firſt Point; 
Set alſo one Foot of another pair of Compaſſes,in the ſecond Point, 
and the other foot upon the Rhumb upon which the Landlay 
when you Ca#t your Second Pomt,and theſe rwo Compaſſes thus 
Opened, you muſt move by their Rhumbs,' ill thoſe iwo Feet 
of both Compaſſes do meet together, which were moved trom 
the foreſaid 7 wo Points: And where they do fo meer together, 
there may you ſay is the Land which you Diſcovered;which 
Land you may Point out withthe In-lets anu Owr-lets or Capes, 
and o'her Signs , which you ſaw thereupon. And by the 
Graduation you may ſee the Latitude thereof, that thereb 
you may find it, if at any time after you go io Seek tor ir. 


PROB, XVIII, 


Seeing iwo known Points or Capes of Land, as you $1 as 
long,how to know the diſtance of your Ship from them. 


D_= one Foot of one pair of Compaſſes upon one of the 
two foreſaid Capes, and the orher Foo: upon the Rhumb 
which inthe Nawical Compaſs pointeth towards that Cape:And 
in like manner ſhall you do with ano her pair of Cmpaſſes , 
a one Foot thereofupon the other known Cape,and : he 
other Foot upon the Rhumb,which ſtretched —_— the ſaid 
Second Cape;and moving the two Compaſſes (fo oened) by 
theſe two Rhumbs off from the Land, the very fame Point 
where the two Feet which came from the two. apes do meer, 
you may affirm to be the very Point where your Ship is; And 
then meaſuring by the Degrees of the Equinod; zl,you may ſee 
what Diſtance there is from the faid Point to either of the tore- 
ſaid Copes,or to any other Place,which you think good; tor it 
15a very eaſe matter,it you know the Point where your Ship is, 
PROB. 
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PROB. XIX. 


Of Tides , and bow by help of the Globe you may in ge- 
neral Tudge of them. 


Þ the Equine#ial into 30 equal parts,as was direted 
in Prob. 54. ofthe laſt Book. Theſe 3o equal parts re- 
preſent.the 30 Daics of the Moms Age. 

Then on the Mey and South Points of the Cympaſs in the 
outmoſt Verge of te Horiz.n,wrice with red Ink 12. From 
the North Eaftward , wiz.at the Point North and by Eaſt 
write x1+ At the next Point to that the ſame way,viz. North 
North Eaſt,Write 10 3 Atxhe +next; viz, North Eaſt and by 
Norelf, Write 9 ; And) ſo forward & every Paint of the Cem 
paſs, rebating of the laſt Hour } till you come to 12, in the 
Seuth; where you muſt begin again to mark that Semi-Citrcle 
alſo in the ſame Order you did the laſt. In this Circle is then 
repreſented thePoints of the Compaſs the Sun and, Moon paſſeth 
by every Day; and the Figures annexed repreſent twice 12 


Hours of Day” _ 

Having thus red your Globe and Herizon,you may b 
having the. Moons Age, and the Point of the Compaſs on Whi 
the Moan maketh Full Seaat any yncs given,find at what Hopr 
of Day gr. Night it ſhall be High Tide in the fame place.Thu:s, 

Ic js.a known Rule that a North and Sourh Moon makes High 
Water at 'Margarete. Therefore Bring the firſt point of Y to 
the North or South Point in the Horizon,and Elevate the Nor:h 
Pole into the Zenith: Then Count in the Equino#ial, the 
Daies ofthe Moons Age numbred in red figures;and the Hour 
and Minutes written in red figures annexedto the Names of 
the Winds that ſtand againſt the Moons Age ſhall be the 
Hour of High Tide on that Day or Night at Margarere. 


The End of the Third Book. 
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The FOURT H BOOK, 


Shewing the PraCtical Uſe of the 


GLOBES. 


Applying them to the Solution of 


Aſtrological Problemes. 


PRAF ACE. 
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#* | 
TY Prattice of Aſtrology is grounded upon a two- 
fold Dofrine. The fol for Erefting gFigues of 
Heaven,Placing the Planets in it, Finding what A(- 
petts they Bear each other, and in whats Places of Hea- 
ven they are conſtituted, c. And this we call the A- 
ſtronomical part of Aſtrology. 

The The Second is, How to Tudg 
Things 6y the Figure EreQed: and thts 
only Aſtrological part. 

The Firſt of theſe I ſhall briefly Handle; bicknuſe what 
therein is propoſed may be performed by the Glebe, both 
with Speed, Eaſe,Delight , and Demonſivation. The 
Second I ſhall not meddle with, But refer youtothe 
whole Volumes algeady Written upon that SubjetF. 


PROBE, 


the Events of 
#ndeed the 


i. "a 
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P R Oo B. « 
To EreR a Figure of the 12 Houſes of Heaven, 


| =_ Erett a Figure of the 12 Houſes of Heaven it 
will be requiſite you place the Planets, and Vaccording 
to their Longitude and Latitude upon the Globe , | as was 
dire&ted Prob. 5. of the ſecond Book: for then, as you Di- 
vide the Houſes of your Figure by the Circle of Poſition, you 
may by inſpection behold in what Houſes the Planets ape Situ- 
ated, and alſo ſee what Fixed Srars they are Applying to, o; 
Separating from.But to the matter. | 

There 1s diſagreement between the Agcient and Modern 
Aſtrologers,about erefing a Figure of Heaccn Mr. Palmet in his 
Book of Spherical Problemes Chap. 4.8. mentions four ſeveral 
Waies,and the Authors that uſed them: whergofone afthem 
is call the Rational way uſed by Regiomontanss;and now gene- 
rally practiſed by all the 4ftrologers of this Age. This way 
the Face of Heaveg is divided into Twleve parts,which arc 
called the Twelve Houſes of Heaven,umbred from the 4/- 
cendent or Angle at Eaſt downwards with 12,3, &c, Asin the 
following Figure. 

In a Dire Sphere, viz. under the Equator thele Twe':': 
Houſes are twelve equal parts:But in an Oblique Sphere tl1-y 
are unequal parts,and that more or lefs according to clic 
quantity of the Spheres pay ay + 

Theſe Twelve Houſes are divided by 12 Semi-Circles of Pe- 
ſition;which are —— trom the two incerſe&ti- 
ons of the Horizon and Meridian through any Srar,Degree or 
Pointin the Heavens. 

Four of theſe Houſes arenamed Cardmals. The Firſt and 
moſt Eminent of theſe Cardinals is the Firſt Houſe,or Angleof 
Ea#t , called the Aſcendent;wherethe Semi-Circle of Poſition is 
the ſame with the Eaſtern Semi-Circle of the Horizon.The Se- 
cond Cardinal is the Tenth Houſe or the Angle of Sourh; called 
Medium Czli,or Culmen Czli;zwhere the Semi-Circle of Poſition 
is the ſame with the Semi-Circle of the Meridian above, the' 
Horizon. The Third Cardinal is the Seventh Howſe,or the An- 
ple of Weſt;called the Deſcendent, where the Semi-Circle of 
Poſition is the ſame with the Weſtern Semi-Circle of the Hori- 
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<3 
A Figure 


of the 12 Houſes 7 | 
of HEAVEN. 


Zc#. "The Fourth Cardinal is the Firth Houſe,or Angle of 
North; called Imum Czl;, where the Semi-Circle of Poſetion is 
the ſame with the Semi-Circle ofthe Meridian under the Ho- 
FIZOR. 

The Degrees and Minutes of the Ecliptick _ the Cuſps of 
theſe Four Howſes(thatis,upon the heyanngs theſe Heuſes) 
are found all at once;only by bringing the Riling Deg. of the 
Ecliptick to the Horizon:(for the Horizon repreſents the Cu/p 
of rhe Aſcendent) and then ſhall the Meridian Cut the Deg.of 
the Ecliptick on the Cu/p of the Tenth Houſe. The VVeſtern Se- 
micircle of the Horizon ſhall cut- the Deg.of the Ecliprtick on 
the Cuſp of the Seventh Houſe:and the Semi-Circle of the Me- 
ridian under the Her ſhall Cut the Degree of the Eclip- 
tick on the Cuſp of the Fourth Houſe. 

If 5ou have the Day ot che Month you may by Prob. 3.of 
the 
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the S2cond Book find rhe Sun Place;and if you have the Hour 
of the Day,you may,by firſt A the Globe,as by Prob. 
2 of the ſame Book, turn about the (lobe til the Index of the 
Heur-Circle point to the fame Hour in the Hoar-Circle,and you 
will then at th2 Eaſtern S2mi-Circle of the. Horizow have the 
Degree of the Ecliptick that isRiſiing, and by Conſequence(as 
aforefaid) all the Cardinal Points in their reſpeive Places. 
Now to find what Degree of the Ecliptick occupiesthe Cu/ps 
of the other Eizhbe Houſes of Heaven, Do thus, The Globe Refti- 
fied, as aforeſaid, Move the Semi-Circle of Poſition upwardsrill 
30 Degrees of the Equator ſhall be contained between it and 
the Eaſtern Semi-Circle of the Horizon;ſo ſhall the Semi-Circle 
of Pofition Cut in the _—_ the Degree and Minute of the 
Ecliptick on the Cuſp of the Twelfth Houſe, and irs Oppoſite 
Degree and Minute in the Ecliptick ſhall be the Cuſp of the 
Sixth Howje (for you muſt note that if you have but the Deg. 
and- Minute of the Ecl:prick upon the Cuſps of Six of the Hou- 
ſes, the Oppoſite Degrees and Minutes of the Ecliprick ſhall 
immediately poſleſs the Cu/p- ofevery Oppoſite Houſe. 
_- Then move the Circle of - Poſition over 30 Degrees more of 
the EquinoGial,lo ſhall the Degree of the Ecliprick Cut by the 
Circle of Poſition be the-Degree of the Ecliprick upon the Cuſpof 
the Eleventh Hiuſe;and its: Oppolite Degree in the  Eclipsick 
ſhall be upon the C»/p of the Fifih Houſe. The Degree of the 
Eclipt#k gpon. the Cujp-of the Tenth and Fourth Houſes was 
found: as before. - Then. remove the- Circle of & pes ta the. 
We#ftern (ide of the Meridian,and let it fall towards. the Horizon 
til 20 Degrees of the Equerey are contained between the Ms- 
ridian and it, 10 ſhall-the Deg. of the Ecliprick Cur by the Semi- 
Circle of Poſition be the Degree of the Echprick- on the Cuſp of 
the Ninth Hoſe;and the Oppoſe Degree of the Ecliptick hrall 
be upon the Cuſp of the Thir# Houſe. Let the Semi-Cirele of 
Poſition ne lower,till it paſs over 30 Degrezs more ofthe 
Equator, {ſhall the Degree of the Echyrick Cut by the Semi- 


Circle of Poſition be the Degree of the Ecliptick on the Cu/p of 
the Eightb Houſe;and theOppoſite Degree of the Feliprick ſhall 
be upon the Cup of the Second Hewſe. "Phe Degrees of the E. 
clipeick on the Cup ot. the Seventh Hut, and Aſreondent were 
touad as betore, 
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Example. 

1 would Erect a Figure of Heaven for Fuly 27 .5. Hours, © 
Minutes Afternoon, 1658, in the Latitude of London,viz.s 1.* 
Degrees, North Latitude. 

[ firſt place the Planers, N, and V on the Globe, as by Prob: 
55. of the ſecond Book was direted:yet not exadtly asI find 
chem in the Ephemeris, for that ſhews only their place in the 
Ecliptick at Noon: Therefore I conſider how many Degrees or 
Minutes each Planers Motion is in a whole Day or 24, Hours, 
by Subtra&ting the Ecliptical Degrees and Minutes of the Pla- 
net s place that Day at Noon from the Ecliptical Degrees and 
Minutes of the Planets place the next day at Noomor contra- 
rily if the Planets be Retrograde:for the Remains of thoſe De- 

reesand Minutesis the Motion of the Planer that Day; There- 

ore proportionably to that Motion | place the Planet forward 
inthe Ecliptick:(or backwards if it be Rerrograde:)Asif the Sun 
ſhould move forwards 1 Degree,that is 60 Minutes in a whole 
Day,or 24 Hours,then in 12 Hours he ſhould move 3o Mi- 
nutes,t 6 Hours 15 Minutesjin 4 Hours 10 Minures, in 1 
Hour 2+ Minutes, and fo Proportionably for any other Space 
of Time:whichl1 conſider heforel place the Planets onthe Globe. 

Having thus placed the Planets on the Globe, I Elevate the 
North Pole 51% Degrees above the Horizon,and find 'the Suns 
place by Prob.z. Book 2. to be in Qt 14 Degrees 9 Minutes, 
Therefore I bring N14 Degrees 9g Minutes to the Meridien , 
and the Index of the Howr-Circle to 12. Then I turnthe Globe 
Weſtward, becauſe itis Afrernoon,till the Index point to 5 
Hours Afternoon,and with a Quill I faſtenthe Globe inthis Po- 
ſition: Then I examine what Deg. of the Ecliprick is at the A/- 
cend:nt or Horizon, and find I 27 47 to which Sign, Degree 
and Minute T 2.7 47isOppoſite;and therefore,asaforeſaid upon 
the Cuſp of The Seventh Heuſe:Lifting up the Circle of Poſition 
till it paſs over 30 Degreesof the Equator from the Horizon up- 
wards I find7? 75 Cut by it 1n the Ecliprick, which is the $7 
Deg. and Minute upon the Culp of the Twelfth Howſt,and its 
Oppoſite S:g» Degree and Minute is © 7 5,which is uponthe 
C/p of the S:xth Houſe : Then lifting up the Circle of Poſition 
2zain till ic pals over 30 Degrees more ofthe Equinotial,l find 
Cut 
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Cut by the Circle of poſirion m21 18 which is the Sign, De- 
gree,and Minute upon the Cuſp of the Eleventh Hou/e;and its 
Oppolie Sign Deg. and Migute is x 21 18 which is upon the 
Cu/p of the Fifth Houſe, M3 20 is atthe Meridian,which is the 
Cuſp of the Tenth Howſe. and the Sign, Deg.and Minute Oppo- 
ſite to itis &3 20. which is on the Cu/p of 'the Fourth Houſe. 
Then taking the Semi-Circle of poſition off its Poles, I place it 
in the Weſt fide the Meridian and letirfall rowards the Horizon 
till ir paſsover 3 0Degrees of the Equator fromthe Meridian and 
find the Crrele of Poſition cut the Ecliptick in = 1 9g which is 
the Sign,Deg. and Minute on the Cu/p of the Nineh Houſe;,Op- 
poſitero #19i5 Y 19 therefore Y 19 is upon the Cu/p of 
the Third Houſe:Letting the Circle 14 Poſition fall yer lowertill 
it paſſes over 30 Degrees more of the Equaror,l find it Curt the 
Ecliptick int 6 47 which, is the Sign Degree and Minute up. 
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on the Cu/p of the Eighth Hecuſe ; andirs Oppoſitz Sign De- 
gree and Minute is = 6,47 which is upon the Cuſp ot the Se- 
cond Houſe ; So have you a Figure of the Face of Heaven; 
which it you have futureuſe-torgyou may fer downthe ſeve- 
ratChareRers in the proper places of a Figure, as they are on 
ths other ſide the Leaf. 


PROB., Il. 

To'ereft aFigire of Heaven according toCampanus. - 
R Egiomontanus ( a$'aforeſaid)makes the beginning ofevery 

Heuje to be the Semi-Circle drawn by the ſide of the 
Semi-Circle of Poſition according to the ſucceſſion ofevery 3 ob 
Deg.of the Equator fromthe Horizon.But Campaxus makes 1tro 
be the Semi-Cocledrawn by the fide ofthe Semr-Circle of Poſtrion 
according to the Succeſhion of- every zoth Degree of the Pr; 
Verticle or Eaſt Azimuth,which is reprelented by the Quadrant 
of Altitude placed at the Eaſt Point. 

The four Cardinals are the fame, both according-to Regio- 
mintanusand Campanas,but the other Exghe Bouſe differ. There. 
tore:-when you would find them according ts.Campanus; Re- 
&itic the Globe and Quadrant of Altitude,and bing the lower 
cnd of the Quadrant of. Al;ztude to the Eaft Point inthe Hori- 
zon:then count from the Horizon upwards 30 Degrees on the 
Duadrant of Altitude,and bringing « $6 Circle of Poſition to thoſe 
30 De examine where the Circle 'of Poſition Cuts the 
Eclyptick;which at theaforeſaid Time tsinm 2940 forthar Deg. 
and Min.is upon the Cuſp of the Twelfth Howſe,andits Oppoſite 
Deg. and Min. in the Ecliptick wiz. & 29 40 is upon the Cu/p 
of the Sixth Houſe:Lift up the Circle of Poſition 30 Degrees 
higher upon the Quadrant of Altitude(viz.to 60 Degrees)and 
the Grele of Poſirion will Cut the Ecliptick in m 15 Derec for - 
the Cuſp of Eleventh Howſe,and its Oppoſite Deg. and Minute 
in the Ecliptick viz. 15 is upon the Gyſp of the Fifth —_ 
The Degree and Minute of the Ecliprick onthe Cuſp of the 
Tenth and Fourth Houſes is at the Meridian. —"Þ 

Then transferring the Circle of Poſition tothe Weſt ſide of the 
Meridian,and the Quadrant of Altitude to the IVeſt Point in the 
Horiz,0n;Let the Semi-Circle of Poſition fall 30 Degrees from the 
Meridian of theQuadrant of Altitude,and it will Cut in the E- 
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cliptick # 16 Degrees, for the Cn/p of the Ninth Huſe,and its 
Oppoſite Degree and Minute inthe Ecliptick,viz. Y 16 1s up- 
on the Cuſp of the Third Heuuſe: Let fall the Crrdte of Poſition 
30 Degroes lower on the Quadrant of Altitade,and it will Cut 
the Ecliptick in mw? 2 Degrees for the Cuſp of the Eighth Howe, 
and its Oppoſite Degree,viz. x 2 Degrees is on the Cup ofthe 
Second Houſe : The Cuſps of the Seventh and Aſcendent is the 
ſame with Regiomontunus viz. 2.7 47 and Þ 27 47. The Figure 
follows. 
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PROB, 1IL 


To find the Length of a Planetary Hour. 


Strologers divide the Artificial day (beit long or ſhorr) 
into 12 equal parts , and the Night into 12 equal 


parts: Theſe parts they call Planetary Hows. The 
S Firit 
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Firſt of theſe Planetary Hours takes its Denomination from 
the Planetary Day;and the reſt are named orderly from that 
Planet according to the ſuacefſion of the Planetary Orbe, As 
if itbe Munday that is.the Moons Day (as by Prob.42, of the 
Second Book) the Planet Reigning the Firit Hour ſhall be », 
the Plawet Ruling the Second Hour ſhall be the third Pig- 
netrary Hour ſhall be y.che fourth &4 ,the Fifth ©,the Sixth 2, 
the Cormack v:Then begin again with q- tor the Eighth Pla- 
z.etay Hour, \; for the Ninth,and fo through the whole Day 
and Night, till the Sun Riſe again che next Day. 

The Length of this Planetary Hewr is found by the Globe 
thus, The Globe Recified; Bring the Suns Place to the Eaſt 
ſide the Horizon, and makea Prick at the Degreegf the Equa- 
tor that corncs to the Horizon,with it. Then remove” the Suns 
place to'the Meridian,and count the number of Degrees of 
the Equator comprehended berween that Prick and the Deg. 
naw at the Horizon; and divide that number of Degrees and 
Minutss by 6,becauſe 'rhere is 6 ' Planetary Howrs paſt ſince 
Noon;and the - gm the numberot Degrees and 
Minutes that paſs through the Meridzan in one Planetary Hour. 


Example, 


Fuly +7.Fwould know the Length of a Planetary Hour here 
at London;] Reftifie the Glcbe,and bring the Suns place,viz. 
ft 13.50 tothe Eaſtern ſide the Horizon,and find 1 1 5 Degrees 
of the Equator come to the Horizon with it , to this 115 , 
DegreesI make a Prick:Then I turn the Suns place tothe 
Meridian,and find 226 Degrees of the Equator at the Horizon. 
Therefore I either count the number of Degrees betweenthe 
Pricksart the Deg.of the Equator at the Horizon,or cle fub- 
trac. the Leſſor trom the greater, but both waies I find x 1 1 
Degrees of the Equator to pals through the Meridian (or the 
Horizon ) in; fix Planetary Howrr:theretore dividing 111 by 6 
] find 1% Deg.30 Min. of the Equatcy to paſs through the 
Meridian in one Planetary Hear which 18 Degrees 3o Minutes 
reduced-into Time, yields 54 Minutesby accounting for ever 
1 5 Degrees one Hour,for 3 Deg.4 Minutes,and for Halfa 
Deg.2 Minutes of 7:me,and fo proportionably;fo that. the 
Length of a Planetary Hour, Fuly 2.7is 1 common Hour and 
1.4 Minutes here at London, P ROB. 
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x PROB, IV. 


The Lengthof aPlanetary Hour #nown,to find what Pl;- 
net Reigneth any given Hour of the Day or Night. 


TX Globe Reftified as in the laſt Probleme, Turn about 

the Globe till the Index of the Hour-Circle points tothe 
Hour of the Day in the Howr-Circle. Then count the num- 
ber of Degrees comprehended between the Deg.of the Equs- 
ror at the Horizon,and the Prick inthe Equator, made as i! 
the laſt Probleme,and reduce that number of Degrees int» 
Minutes of Time,by Reckoning 4 Minutes of Time for every 
Deg.of the Equator. Reduce allo the number of Degrees and 
Minutes that paſs through the Meridien in one Planetary Hour 
into Minutes,by allowing (as aforeſaid); Minutes for every 
Deg. and then divide the Firſt number by the Second,and 
the Quotient ſhall be the number of Planetary Howrs ſince 
Sun Riſing, Having the number of Planetary Howrs fince Sn 
Riſing , Reckon the Firſt Planetary Howr by the name of 
that Planet that bears the Denomination of the Day,the Sc- 
cond Planetary Hour by the Planer ponading that in order, 
the third by the next in Order,and fo for all the reſt cill you 
come to the laſt Planer,viz.C;and then begin again with h,and 
ſo to wu &c. till you have reckoned ſo many Planers as there 
are Planetary Howrs ſince Morning:and that Planet the number 
ends on, ſhall be the Planer Reigning that Planetary Hour. 


, Example. 

Fuly 27.25 aforeſaid,;T would know what Planet Rulesat 5 a 
Clock paſt Noon: The Length ofthe Planetary Hour this Day 
(found by the laſt Probleme)is r Hour 14 Minutes: Therefore 
the Globe Redtified, I bring the Index pt the Howr-Circle, to 
the Hour ofthe Day,viz.5aClock inthe Howr-Circle,and m_- 
count the number of Degrees between the Prick made,as by, 
the laſt Probleme,and the Deg. of the Equator at the Horizon; , 
and find rhem 187 which I reduce into Minutes,by allowing 
for every Deg 4Minurtes;and thar gives 74g Minutes. Thus 
748 Minutes I divide by the —_—— contained in one Planer, 
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ry Hour this Day,viz. by 72,and find 10 Hours 8 Minuteg 
which ſhews there are 10 Planerary Howrs and 8& Minutes paſt 
and go 1e fince Swn Riſing. Therefore &$ being the Planer after 
whoſe name the Day is cailed,viz.Dies Partis, 3s asaforelaid, 
the Ruler of the Firſt Planetary Howr:From him I count the 
Plant ficceeding, which is + for the Second Hour;from 5, I 
count the Planet lucceeding,which isy for the T bird Howr;and 
fo on to Y and: andthen I begin the Roynd again withh , 
>,4, and till | cone again to Y,which is the Tenth Planega» 
ry Hour fince Sun Rifing:and th2 Minutes Remaining being 8 
ſhews that there is 8 Minutes palt finc- ſhe beganto Reig®. 


PROB, V. 
T, find Part of Fortune by the Gl. be. 


Oant the number of Degrees and Minutes contained be- 
- tween the Suns place and the Moons plac,beginning ar 
the Suns place and counting according to the ſuccellion of 
Signs till you come to the Mvens place, and having found 
that numberof Degree: and Minutes Add them to che number 
ot Degrees and Minutes Aſcending,reckoned from the firlt 
point of V.It the ſum Exceed 360 caſt away 360,and the Re- 
mainder ſhall be the number of Degrees and Minutes from 
the firſt point in Y,in which Part of Fortune falls.But if it do 
not Exceed 360 You have already the numb2r of Degrees and 
Minutes from the firſt point of T ia waich you muſt place 
Part of Fortune. 


Example. 


I would find the place of Part of Fortune for the Time ofour 
Figwre:] feck the two Pricks repreſenting © and g,and find '5 
in Nt. 149 and in'W 19 44 therefore counting from the 
Suns place to the Mons place according to the ſucceſſion of 
Signs, I fina 95 Degrees 35 Minutes contained be: ween chem: 
This "7 Degrees 35 Minutes I Add to 267 Degrees 47 Mi- 
nures,the Degree and Minute contained between che firſt point 
of Y,and th2 Aſcendent,and they make rogerher .363 Degrees 
22 Minutes. This Exceeds 3 60 therefore I caſt away 360 and 
the remains are 3 Degrees zz Minures,for the place in the E- 
eliick of Part of Fortunegreckonzd from the firit point of Y. 


Therefore 
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Therefore th's Character @ which repreſents part of Fortune, 
I ſer in its proper plac 7 thy Fignrg,al I did the Planets. 


PROB, VI; 


To find in what Circle of Poſition any Star,or any Degree 
of the Ecliptick 15, 


(7 * Ircles of Poſition are numbred from the Horizon upward 
/ upon the Quadrant of Altitude placed at the Eaſt or IVeft 
pointof the Horiz»m. Therefore when you would hnd what 
Circle of Poſition any Star or Degree of the Ecliptick is in, 
Rectifie the Globe and Quadrant of Altirude,and bring the 
lower end of the Quadrant of Altitude to the Eaſt or We 
point of the Horizon, and lifrup the Circle of Poſition till ic 
Co:ne to the Star or Degree of the Ecliptick propoſed,and rhe 
number of Degrees the Circle of Peſition then Cuts in the Qua- 
drant of Altitude is the numberof the Circle of Poſition that the 
Star or Degree of the Ecliprick is in. If the Star or Deg.of the 
Ecliptick be under the Hori/2-n, turn the G/che about till 108 
Degrees of the Equator pals through the Meridian,then will 
the Star or Deg. of the Ecliptick be above the Horizen:Liftup 
then the Circle of Poſition (as betore) to the Star or Deg.ofthe 
Ecliptick,and the number of Degrees of the Quadrant of Al:i- 
tede the Circle of Poſition Cuts on the Eaſt (ide, is the number 
of Circles of Poſition the Star was under the Horizon on the Weft 
fide: or ſo many Degrees as the Circle of Poſition Cuts on the 
Quadrant of Altitud. in the Weſt ſide the Horizon is the num- 
ber of the Circles of Poſition the Star or Degree of the Eclip- 
tick was under the Horizon on the Egft ſide. | 


P ROB. VII. 


To find the Right Aſcenfions, the Oblique Aſcenſions 6 
and the Deciinations of the, Planets. 


E xamine the Right Aſcenſionszand D«cl.nations of thoſe Pricks 
| made to repreſent each Planet, in Prob. 1.of th's 
Boo k ; and work by them as you were direted to work' y 
the Szn,in P:ob. 26,27,28. of the Second Book. 

| PROB. 
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-P ROB; VHL. 
How to DireR a'Figure by the Globe. 


TY Dire& a Figure is to Examine how many Degrees of 
the Equino:ial are moved Eaftwards or Weſt ward: , 
while any Planet or Ster in one Houfe comes to the Ca/p or 
other Point of any other Houſe. 

"When you would Diret# any Promutor to any Hylegiacal 
Point, examine the Degree of the Equator at the Meridian ; 
then turnabout the Globe till the Promittor come to the Hyle- 
giacal Point,and examine again the Degree of the Equator at 
the Meridian: and by ſubtraQing the Leſſer from the Great- 
er you will havethenumber of rees that paſſed through 
the Meridian while the Place of the Promittor was ht co 
the Hylegiacal Point:and that number of Degrees ſhall be the 
Arch of Diretion. 


Example. 


I would Dire# the Body of the Moon in our Figare afore- 
ſaid to Mediom Cali or the Tenth Houſe: I find by the Globe 
20J Dajan o Minutes of the Equgtor at the Meridien with: 
the Tent Hoxſe,and turning the Globe till the Prick made to 
repreſent the Moon come to the Meridian, I find 227 Degrees 
20 Minutesof the Equator come to the Meridian with it; There- 
fore I Subtract the Leſler from the Greater,viz.zoz Degrees 
30 Minutes, from 227 Degrees zo Minutes,and have remai- 
ning 23 Degrees 50 Minutes. 

This 2 3 Degrees 50 Minutes ſhewsthat 23 Years 10 Months 
muſt expire ere the Eftets promiſed by the Moons preſeat 
Poſition ſhall Operate upon the Signification of the Tenth 
Houſe. 

If the Body of the' Adoon had been Dire#ed to any other 
Point than the Meridian or Horizon;you muſt have Elevated 
the Circle of Poſition to the Point propolſed;and haveunder-prop- 
ped i: tothar Elevation,and then have eurned about the Globe 
til! the Prick repreſenting the Moon had come to the Circle 0 
Peſition;and then the Degrees of the Equator that ſhould _y 
palle 
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paſſed through the Meridian whiles this Motion was making, 

ſhould be the number of Degrees.of DireFion; and ſignific in 

Time as, alotelaid. ti, . + 5 ' 
PROB. IX. 


Of revolutions:.und how they are found by the Globe, 


BY 2 Renobagion is greant theidnnual converſion of the Sun 
Jro the famg Placthowas int the Radig of any Buſineſs. 
When you would find a Revelution by the Globe, firſt find the 
Right Aſcenſion of Mid-Heaven at the Radix of the Buſineſs, 
uw, Prob.26. of the Second Book you were dire ed to find 
the Right Aſcenſion of the Sun;and to it Add 87 Degrees for 
every Year ſince the Rgadix:T gn, Subtract. $59 oftgs you 
can fromithe Whoke and the Remains ſhall Right J(- 
cenſion of Mid-Heaven for the Annual Revolution. 

If you count the number of Degrees of the Equator con- 
tained betweenthe Right Aſcenfion,of the Mid-Heaven andthe 
Right Aſcenſion of the. Sun,and. convert that number ofDegrecs 
into Time,by allewing for evety 15:Degrees £Hour of Time, 
it-will ſhew,if che Suns Place _be on the Weftern ſlide of the 
Meridianthe number of Ho.irs and Minutes Afternoon the 
Revolt ion ſhall ha on; bur it on the Ezf-lide the ÞMeridie 
nthe number. of Hours aud Muautes Beforengon the Rego- 
4ncion (hall happen on. : 


'PROB.X 


How a Figure of H:aven may be EretZed by the Revo: 
2.4 lution ibs found. 

of the Degree of Right Aſcenſion of Mid:Heaven and 

bg ck it I Meridien, us hs Four, Cardinal points 
of the Globe.be the ſame with the Four Cardinal Points in 
, Heaven atthe Time of the Revolution. The other Houſes are 
found by the Circle of Poſition :asin the firſt Problome of «his 


The End of the Fourth Book. 


The FIFTH BOOK. 


Shewin the Practical Uſe of the 


GLOBES. 


Applying them to the Solution of 


. Gnomonical Problemes. 
if 


PRAFACE. 


D' AL $S are of two Sorts,Pendent , and Fixed, 


Pendent are ſuch as are Hung by the Hand and 

Turned towards the Sun;that by its Beams dart- 

ing through [mall 'Pin- holes made for that purpoſe , the 

Four of the Day may be found, Theſe are of two Sorts, 
Univerſal, and Particular. 

Univerſal Dials are thoſe commonly called EquinoQi- 
al or Ring-Dizsls : They ave T/ſed by Sea-men and Tras 
vellers, that often ſhift Latirudes. 

Particular are ſuch ar are made and only ſerve for 
Particular Latitudes. Of theſe Sorts are the ſeveral 
Dyals deſcribed on Quadrants, C:/inders, Wc. 

Fixed Dyals ſball be the matter of this Diſcourſe;and 
they are ſuch as are made upon Fixed Plains,andfbew 
he H our «of the Day by a Stile,or Gnomon made Paral- 
lel zo the Axis of the World, of 
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Of the ſeveral Kinds of Dyal Plains : and how you may 
know them. 


A Plainin Dyalling is that Flat whereon a Dyalis Deſcribed. 

There is ſome diſagreement among Old and Later Authors 
inthe Naming of Plain::for ſome Name them according tothe 
Great Circle in Heaven they Ly in,and others according to the 
Situation of the Poles of the Plams. Thus they which Name 
them according to the Great Circle in Heaven their Plains Ly 
in, Call that an Horizontal Plain, which others call a Vertical 
Plain, thoſe Vertical Plains, which others will Call Horizontal; 
and thoſe Polar, which others Call EquinoTia!. 

Hower they be Called it matters not, ſo you can but diſtin- 
guiſh their Kinds,which with a.ictle Conſideration you may ea- 


lily learn to do:For remembring but upon whatGroundscither- 


the Older or Later Authors gave their Plains cheirNames,upon 
the ſame Grounds you may allo learn to know them. I confe(s 
both ways admit of ſome juſt Exception againſt, for in the 
Older Rule a Plain about the Poleyis called an Equinoitial Plain; 
when as toa ſudden apprehenſion it will Sound more Sig- 
nificant to Call it a Polar Plain, as Later Authors do: Again, 
Later Authors Call an Horizontal Plain a Vertical Plain;when as 
icSounds more Significant toCall it an Horizontal Plain,as Old- 
er Authors do: Becaule it lies Flat upon the Horizon: Bur I 
ſhall give you the Names according to both Rules, and leave 
you to your liberty to accept of which you pleaſe. 

Firſt therefore, you have an Equino&a! Plain, or otherwiſe 
called aPolar Plain.This Plain hath two Faces, Upper and Un- 
der: Theſe two Faces ly in the Plainof the Equine&t:al,the Up- 
per Face beholding the Elevated Pele,the Under Face the De- 
preſſed Pole. 

2. An Horizontal Plain,otherwiſe Called a Vertical Plain: it 
lies in the Plain of the Herizon,directly beholding the Zenith, 

Ere& Plains, otherwiſe calied Herizontal Plains, are the 
Sides of Walls, and theſe are of ſeven Sorts, vis. 1. Erect 
Dirett Vertical, North or South, 2. Erect Direct, Eaſt or Weit. 3. 
Erett Vertical Declining,4. Ereit Inciming Direct. 5. Erett Incline. 
ing Decliming.6. Erett Reclining Dirett. 7. Erect Reclining Decli- 
ing. 

4 Ere& Verticai, North or South Dirett:, otherwiſe Called 
$ Direct 
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Dire& North or South Horiz.ontals, behold the North or South 
Direaly, and ly inthe Eaft or Weft Azimuth. 

4. Erett Dire Eaſt or Weſt,otherwiſe Called Dire# Eaft or 
Weſt Equinofials, behold the Ea/t or Wet Diretly, and lies in 
the Plam of the Meridian, having its Poles in the Equinot#ial. 

5. Erett Vertical Declining Plains, otherwiſe Called Declining 
Horiz,mtals , do not behold the Nerth or South DireFly , bur 
{werves from them ſo much as the Azimuth Parallel to their 
Plamms {werves or Declines fromthem. 

6. Ere# Inclining Dire& Plains, have the Upper fide of their 
Plains Inclining or coming towards you,and their Plains do ex- 
atly. behold either the Eaſt, We#t, North, or South. 

7. Erect Reclining Dwvect Plains, havethe Upper ſide of their 
Plains Reclining or talling from you, and their Plains exactly 
beholding cicher the Eaſt,Het,North, or South, 

8 Erett Reclining Declining, or Evett Inclining Declining 
Plains, are thoſe Plams,which are either Inclining or Reclining, 
bat donot behold the Eaſt, Weſt, North, or South Dire&ly, but 
ſwerve or Decline more orleſs from them. 

9. Polar Plains are Parallel to the Axis of the World, and to 
the Aeridians that Cuts the Eaft,and Weſt,or North and Serb; 
Points of the Horizon, 

Allthele kinds of Plams have two Faces, the one beholkding 
the NertbPole with the ſame reſpe& thatthe other beholds the 
South Pole; exccyt the Equinettial Plaim,which becauſe neither 
Pole is Elevated, hath but one Face : yet that one contains as 
many Hour Lines as two other Faces. 

Theſe two Faces or Plains will receive juſt 24 Hour-Lines, 
for the 24 Hour Linesof Day and Night: for ſo much as the 
one Side or Face wanteth or exccedeth 1 2, the other Side inall 
citherexceed or want of 12. 

Every Dyal Plain isParallel tothe Herizon of ſome Countrey 
or other of the Earth : therefore a Dyal made for any Jorj- 
zon of the Earth may be Set to ſuch a Poſition that itwill 
ſhew you the Hour of the Day in your own Habitation : at 
leaſt Ge fo long as the S#» continues upon that P/a17. 

All Plams may be aptly demonſtrated by the G/c/+,by ſet- 
ting it correſpondent to all the Circles in Heawven,as by Prob.s. 
of the Second Book: for if you imagine the Globe in tha: Poſi. 
tion were preſt flac mto the P/aw of any Circle, that Flat ſhall 
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repreſent aDyal plain, which ſhallbe Called after the Name of 
that Circle it is preſt into. 

Thus if the Quadrant of Altitude be applycd to any Degree 
of Azimuth, and you imagine the Globe were preſt Flat to the 
edgeof the Quadrant of Altitude, lo much as that Azimuth De- 
clines fromthe Eaſt, Wet, North, or South, in the Horizon, (6 
much ſhallthat Flat on the Globe be ſaid to Decline either from 
* the Eaft, Weſt, North, or South. Or if you imagine the Globe 
were preſt Flat down even with the Plaim of the Horizon,thar 
Flat ſhall repreſent an Horizental Plain, becauſe as was faid 
before, the Plainlies inthat Circle called the Horizon. 

TheStyle orGnemen is that ſtraight Wyer that caſtsthe Sha- 
dow upon the Hour of the Day : it is always placed Parallel 
to the Axis of the World. 

There are ſeveral ways tofind the Situation of all Plains; 
but the Readieſt and Speedieſt is by aClinatory. The Clinatory is 
made of a Square Board,as ABCD,of a good thicknef, and 
the larger the better; between two of the Sidesis deſcribedon 
the Center A a Quadrant as E F divided into go equal parts 
or Degrees, which are figured with 1 0,20,30,to90; and then 
back again with the Complements of the ſame Numbers to 90: 
between the Limb and the two Semi-diameters is made aRound 
Box, into which a Magnetical Needle is fitted ; and a Card of 
the Sea Compaſs, divideTineo 4 Ninenes, beginning their Num- 
bers at the Eat, Weft, North, and South Points of the Compaſ;, 
from which Points the oppoſite Sides of the Climatery receive 
their Names of Eaft,Feft,North,and Sowth. Upon the Cemer A 
whereon the Quadrant was deſcribed is faſtened a Plumb-line, 
having a Plumber of Lead or Braſs faſtned to the end of ir, 
which Plumb-line is of ſuch Length that the Plumber may fall 
juſt intothe Grove GH below the Quadrant, which is for that 

ſe made of ſuch a Depth that the Plumber may ride 
free y withinit, without ſtopping at the Sides of it. See the 
Figureannexed. 

With thisClinatory you may Examinethe Situtation of Plains: 
As if your Plain be Horizontal; it is Direit: And then for the 
true Situating your Dyal you have only the true North and 
South Line to fiad : which isdone only by ſetting the Climate 
flatdown upon theP/ain,and turning ittowards theRigh orLett 
Hand,rtill you can bringthe North - _ of the Needle coHan 
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juſt over the Flower-de-luce , for then if you draw a Line 
either of the Sides Parallel to the Needle, that Line ſhall be 
a North and South Line.But herein reſpe& muſt be had tothe 
Variation of the Cempaſs in the Place you make your Dyal:for 
if the North Point of the Needle ſwerves from the North Point 
of the World, then have you not a true North and South Line. 
But if in your Place there be no Variation of the North Point 
of che Needle from the North Point of the World (as now it 
kappens here at Londen) then the Line drawn by the Side of 
the Clinatory (as aforeſaid) ſhall be a true North and South Line. 

But admit there be Variation, Having by Prob. 19. of the 
Third Book found the number of Degrees of this Variation to- 
ward the Ezf orWeſt,Countthe ſame number of Degrees from 
the 
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the North Point in the Card either to the Eaftwards or Weſt- 
wards, and note the Degree in the Card terminating at that 
Number, for that Degree ſhall be the Norrb Point, and its Op- 
polire ree the Soath Point : 90 Degrees from it either 
way ſhall be the Eaft and We#t Points. 

- Brow water reas before you were directed toturn the Cl;- 
natory, till the North Point of the Needle point to the Flower. 
de-luce on the Card, you muſt now turn (or move)the Clina- 
tory till the North Point of the Needle Hang juſt over the Degree 
of Variation thus found; and then a Line drawn as aforeſaid,b 
the Side of the Clinatory Parallel to theNeedle ſhall be a North 
and Seth Line,or (to ſpeak more properly) a Meridional Line. 

You may find a Meridien Line ſeveral other ways; as Fir/; 
If the San Shine juſt at Noon, hold up a Plumb-line fo as the Sha- 
dow of it may fall upon your Plain; and that Shadow ſhall 
be a Meridian Linc. 

Secondly,on the Back-fide the Clinatory deſcribea Circle,and 
drawn a Line through the Center toboth ſides the Circumfer- 
ence; Croſs thisLine with anotherLine atRightAngles in the 
Center,ſo ſhall theCirele be divided into four equal parts. Theſe 
four parts you muſt mark with Eaft,He i, North,South,and di- 
vide each ofthem into 9o Degrees. In the Center of this Plain 
ered a ſtraight Wyer perpendicularly : When you would find 
a Meridian Line, examine by the Tenth Prob. of the S2cond 
Book,the Amplitude of the Sun;Rifing,orSetting from the Ea/ 
or Weſt Points, and waiting the juſt Riſing or Setting that 
Day, turn the Inſtrument abour tiil the Shadow of the Wyer 
falls upon the fame Degree from the Ez## or Weſt the Amp/i- 
tule is of, for then the North and Seth Line in the Inſtrument 
will be the ſame with the Norrb and Sowrh Line in Heewven. 

Thirdly, by the Sans Azimuth: Find the Azimuth of the Sun 
by Prob.z2. of the Second Book : and at the ſame inftanttarn 
the Inſtrument tillthe Shadow of the Wyer fall upon the De- 
gree on the Inſtrument oppoſite ro the Degree of the Suns 
Azimnthfo ſhall the M-ri41onal Line of the Inftrument agree 
with the Meridional Line in Heaven. 

You may the ſame way work by the Azimuth of any Star: 
Oaly,whereastheShadow of the Wyer ſhou'd fall uponthe op- 
poſrreDegree aforeſaid:Now you muſt place a Sight or Perpen- 
dicular upon that oppoſte Degree,and turn the _ a- 
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bout till the Wyer at the Center,the Sight in the oppolite De- 
gree of the Stars Azimnth, and the Star in Heaven, come into 
one ſtraight Line,ſo ſhall the Meridian Line of the Inftrumenc 
agree with the Meridional Line in Heaven. 

Four:hly,It may be found by any StarObſerved in the Merid;- 
en,if two Perpendiculars be erected in the Meridian Line of 
your Inſtrument, for then by turning the Inſtrument till the 
two Perpendiculars and the Star come into a —_ Line, 
the Meridien Line of your Inſtrument will be the fame with 
the Meridian Linc in Heaven. See more Waies in Mr. Palmer 
on the Planiſphere; Book 4. Chap. 7. 

If your Plain cgher Recline or Incline, apply one of the Sides 
of your Clinatory Parallel to oneof the Semi-diameters of the 
Quadrant to the Plain, in ſuch ſort thatthe Plumb-line Hanging 
at liberty may fall upon the Circumference of the Quadrant, 
for then the number of Degrees of the Quadrant compre- 
hended between the Side of the Quadrant Parallel tothe Plain, 
and the Plumb-line ſhall be the number of Degrees of Reclina- 
nation, if the Center of the Quadrant points Upwards; or In- 
clination, if the Cemter points Downwards. 

If your Reclining or Incliming Plain Decline, Draw upon it a 
Line Þarallel tothe Horizon,which you may do by applying the 
back- ſide of the Clinatory,and Raiſlingor Depretling the Center 
of the Quadrant,till the Plumb-line Hang juſt upon one of the 
Semi-diameters,for then you may by theUpper fide of theCl;- 
natory draw anHerizontal Line if the Pla Incline,or by the Un- 
der ſide if it Reclime. If it neither Inclime nor Recline, you may 
draw an Horizontal Line both by the Upper and Under Sides 
of the Clinatory.Having drawn the Horizontal Line, apply the 
North ſide ofthe Clinatory toit,and ifthe North endof the Needle 
points dire&ly towards the Plain,itis then a South Plain.It the 
North point of the Needle points directly from the Plain, itisa 
North Plain:but if it points towards the Ea#t,it is an Eaſt-Plain: 
it towards the Weſt,a Weſt Plain. If it do not point _—y ei? 
therEa/t,Weſt, North,or Soutb,then ſo manyDegrees as the Needle 
Declines from any of thoſe four Points to any of the other of 
theſe 4 Points,ſo many Degrees is the Declination of the Plain, 
with reſpe& (asaforelaid) had tothe Variation of the Compaſs. 

Or if you find the Azimuth of the Sun by its Altitude Ob- 
ierved juſt whenits Beams are coming on or going off _ 
Plain 
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Plain, that Azimuth ſhall be the Azimuth of your Plain, 

Or you may ere& a Wyer Perpendicularly on your Plain, 
and wait till the Shadow of that Wyer comesto the Perpen- 
dicular with the Horizon, which you may examine by apply- 
ing aPlumb-line to it, for then the Shadow of the Plumb-line and 
the Shadow of the Perpendicular will be in one: then taking 
the Altitude of the Sun you may by Prob. 22. of the Second 
Bood find its Azimuth, and thereby know in what Azimuth 
the Plain of your Dyal lies: for the Azimuth your Plain lies in 
is diſtant from the Azimurb of the Sun juſt 9o Degrees. 


PROBE, I, 


How by one Poſition of the Globe to find the Diſtances 
of the Hour lines in all manner of Plains. 


YV OU may have Meridian Lines drawn from Pole to Pole 

through every 15 Deg. of the Equine#ial, to repreſent 
the Horary Motion of the Swn both Day and Night: and wheg 
the Pole of the Globe is Elevated to the Height of the Pole in 
any Place, and one of thele Aeridian Lines be brought tothe 
Brazen Meridian, allthe reſt of the Meridian Lines ſhall Curt 
any Circle which you intend ſhall repreſent the Plainof a Dyal 
in the number of Degrees on the fame Circle that cach re- 
fpective Hour-Line is diſtant trom the Noorw-line Point inthe 
lame Circle. 

Thus if you ſhould enquire the diſtance ofthe Hour-lines up- 
on an Horizontal Plain in Londens Latitude; "The Pole of the 
Globe (asaforeſaid) muſt beElevaccd 51 {4 Degrees,and one of 
the Meridian Lines(you may chuſc the VernalColure)be brought 
to the Brazen Meridian,which being done,youarec only toexa- 
mine in the Fer:zon (Becauſe it is an Horizontal Plain)at what 
diſtance from tlie Meridian ' which in #orizontals 1s th2 Noon- 
line)theſeveral Meridiens drawn onthe Glebe interſect the Ho- 
r:20n,for that diſtance inDegrees ſhall be the diltance on a Cir- 
clz divided into 360 Degrces that cach reipective Hour-line 
muſt have from the Merid:ian,oraNoon-linc choſer.in the fame 
Circle:and Linesdrawn fromche Center of thatCircle through 
thoſe Degrees ſhall be the Hour-lines otan Horizontal Plain. 
Ifit bz an Ered Dire Senth Dyal you enquire after; Keep- 
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ing the Globe in its former Poſition, apply the Quadrant of Al. 
titude to the Zenith, and its lower end to the Eaſt Point of the 
Horiz,0n,for then ( as was ſhewed in the Preface) by imagining 
the Glebe to be preſt Flat to the Graduated edge of the Qua- 
drant of Altitude,thatFlat ſhall be aSourbPlain,and the number 
of Degrees the MeridianCuts inthe Quadrant of Altitude num- 
bred trom the Zenith Downwards ſhall be the number of De- 
grees that each Hour Line ſhall be diſtant from the Meridian 
or Noon-line in a Circle of 360 egrens and Lines drawn 
from the Center of that Circlethrough thoſe Degrees,ſhall be 
the Hour Lines of Half the Day: the Hour Linestor the other 
Half of the Day areof the ſame diſtance fromthe Noon-line, 
with thefe ; only they muſt be placed on the other fide the 
Noor line. 

If your Plain be not Direct but Declines Eaſt or Weſt, you 
muſt number the Declination Eaſtwards or Weftward: rci- 
peRively'in the Degrees of the Horizon and (the —_ of 

Altitude 
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Altitude {crewed to the Zenith (as aforeſaid) bring the lower 
end of the Quadrant of Alritude to the ſaid Degrecs of D-clina- 
tion, and the number of Degrees Cut by the Meridian in th: 
Quadrant of Altitude (numbred Downwards) is the number of 
Degrees that the Hour-lines are diſtant from cheNoonL ine in 
a Circle of 360 Degrees: AndLines drawn from the Center of 
chat Circle through thoſe Deg. be the Hour-lines of Half the 
Day. And if youturn abour the Quadrant of Altitude uponthe 
Zenith Point,till the lower end of it come tothe Degree of the 
HorizonOppokte to the Degree of Declination found before,thc 
Meridian on the Globe (as before) ſhall Cur the Quadrant 
or Altitude in the number of Degrees (countedDownward jthat 
cach Hour-line is diſtant from the other ſide the Nootrline: 
And Lines drawn from the Center ot that Circlethrough thole 
vans ſhall be the Hour lines of che other Half of che Day. 
t your Plain Decline and allo Reclme or Incline, you mult 

ule the Gnomonical Semi-Circle, deſcribed in Prob. 12. which 
muſt be Elevated on the Quadrant of Altitude when ir is ſet to 
the Declination(as by the formerRule)according to theComple. 
ment of Reclination, or Inclination.Bur if your Plain be Dire&, 
and Recline, or Incline, it muſt be ſet to the Meridian, and the 
Meridians on the Globe ſhall Cut that Semi-Circle in the num- 
ber of Degrees counted fromthe Quadrant of Altitude, if the 
Plain Declmes,or from the Braſen Meridian,it it be Direct, thac 
the ſeveral Hour: lincs are diſtant from a Line Perpendicular 
to an Horizontal Line in a Circle divided into 360 Degrees: 
And Lines drawn from the Center through thoſe Degrees ſhall 
be the Hour-Lines of fuch Reclining or Inclining Plains. 

Ifyour Plain be an Eft or Weſt, either Dire or Declining; 
or anEquinettialPlain( for they are upon the matrer all one)you 
may better conceive how they are tobe wade, than make chem 
by theGlobe.And forthe help of your fancy herein,takeMr. Bla- 
graves Conceit, who int his Book 6. Chap. 8.very properly de- 
monſtrates the Rules tor Projecting the Hour-lines on chete 
Plains.He propoſes totake 1 2Wyers bowed intoexactCircle,all 
of equal Diameter,and ſer together at equal diſtance one from 
another in ewo oppoſite Points, as in two Poles, and to have a 
ſtraight Line topals fromone Pole toanother,as an Axis. Thele 
12 Wyers ſhall repreſent 24 Meridional Semi-Circles; Or it 
cleed f tas may repretent the —_ it ſelf, containing wy Me- 
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ridional Semi-Circles to bz 
deſcribed on the Globe, as 
aforeſaid; Andif you place 
the Horizon of the Globe 
Horie.ental , and the North 
and Seuth Points of the 
Globe towards the North | 77 end —+4 | 
and South Points in Hea- | _— 

ven, and bring one of theſe D— 
Wyer Aleridians directly A Ypg 4 —__— 
under the Brazen Meridian 


and the Axis of this Wyer- is » od the oc oo ot lms» © of 00 00 06 | 
LO Ps of the ba tran eooreead | 
Horizon, and faſten a Thred _ EEO "LIL 


in the middle. of the Axis 
that Thred drawn fromthe __ 
middle of the Axis by eve- 

ry one of theſe Wyers ſhall, 

if prolonged rill it rouch an »»- f TITTY IEEE s 

Ea#t and Weſt Line drawn 

dire&ly Under or Overthe 

Points Zenith or Nadir , 

point out on that Eaft and 8. -iooooyeeopet hon anienen eo enemy ye 

Weſt Line the diſtances of 

each Hour-line from the 12 

a Clock Line; and Lines drawnatRight Anglesthrough that 
Faſt and Weſt Line, ſhall be the Hour-lines of an Eaft or 
Weſt Plain, or of an Equinottial Plain. 

The moving this Thred from Wyer toWyer repreſentsthe + 
Motion of the Sun, which as it paſſes over all the Meridians 
cauſes the Shadow of that Meridional Semi-circle which it is 
direaly Over, and the Axis, and the Meridional Semi-circle 
diretly Oppolite to the Upper Meridional Semi-circle to fall 
all jnto one ſtraight Line: and upon what Pointin the Ea 
and Weſt Line ( mentioned before)that Shadow-line ſhall fall 
is marked out by the application of the 'Thred as aforeſaid : | 
and 15 an Hour-line on any of the aforeſaid Plains. | 

If you underſtand this Probleme rightly,you already know 

| 


how todraw the Hour-lines upon all manner of Plains,and need 
nofurtherInſtructions,yer partly fearinga youngStuden ſhould 
not 
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not clearly underſtand theſcRules,and partlydoubting(becauſe 
other Authors have been more Copious upon this Subje&) that 
I ſhould be cenſured to be too ſpariag of my pains, it I ſhould 
lightly couch ſo eminent a Doctrine as Dzalling is:Therefore [ 
ſhall more diſtintly handle Dyallmg by the Globe,according to 
the Way or Method that other Authors have Uſed, and that 
after ſo plain a manner as pofſibly my Genius can deviſe. 


PROB. II. 
To make an EquinoCtial Dyal. 


Dp a Circle, on a {quare Board or Plain, as BCED 
and through A the Center thereof draw a ſtraight Line 
Parallel to one of the Sides,as B E ; Crols that ſtraight Linc 
with another ſtraight Line as C D at Right Angles : fo ſhall 
the Circle be divided into 4 equal parts. Divide each of theſe 
four equal parts into go Degrees; as in the Figure, This 
Circle, ſhall repreſent the Horizon. 
Ere& a Wyer exactly prependicular to the Center of th: 
Plain,and that Wyer ſhall be the Gnomon or Style of the Dyal. 
Then Elevate one of the Poles of your Globe into the Zenith, 
and bring the Equino#1ial Colure to the Meridian. And becauſe 
in every Hours Time 15 Degrees of the Equator palles through 
the Meridian in Heaven,theretore turathe Globecill 1 5 Degrees 
of the Equator paſles through the Meridian of your Globe;lo ſhall 
the Colure pals by 15 Degrees of the Horizon allo. Therefore 
from the Center of your Plam draw ſtraight Lines through 
15 Degrees from one of the Semidiameters both waies: and 
thoſe ſtraight Lines ſhall be ewo Hour-lines. Then turn the 
Globe till 3 5 Degrees more ofthe Equator paſs through the Me- 
ridian,and you will find,as betore,the Colure pals by 15 Degrees 
more of the Horjzen; theretore on your / lain number 15 Di- 
greesfurther beyond both the tormer Lznes,and from —— 
draw ſtraight Lines through boththolſe 15 Degrees, andTey 
ſhall be two Hour Lines more.Forall the other Hour Lines turn 
the Globertill 15 Degreesof the Equator at a time paſs through 
the Aeridian;as before,and you will ing that for every 15 De- 
orees of the Equator that palles through the Meridian,the Colnre 
will paſs through 15 Degrecsof we Herizon : therefore thoſe 
A Hour 
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Hour Lines muſt be drawn fron the Center according tothe 
lucceſhion of every 15 Degreeson your Plan. Having drawn 
the Hour Lines, you may ſ:t Figures on them; beginning to 
number your Hour Linzs from one of the Diameters, mark- 
ing it with XI1,:nd the next Hour Line to the left Hand with 
Land thenest LI, the next III, &c. roXlI : and begin again 
with I,II, ITI, &c. till you come tothe other XII, where you 
began: and then your Dal is finiſhed. Se the Figure. 


— 1 
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This is an Uni:r{al Dyal, and ſerves in all Latitudes: there- 
tor when you place it you muſt ſet one of the XIIs down- 
wards, and the Axis Parallc! to the Axis of the World. 

Kut note, Both. Faces of this Dyzalought to be Divided, and 
tle Gnomm muſt appear on both Sides like the ſtick in aWhir- 
F'gig,whichChildran ue; or cle you muſtcurn itupſide down, 
to G;ft as rhe Sun pradtes the Eomneoita;. 


PROB. 
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PROB. IIL 
To make an Horizontal Dyal. ' 


Eſcribe a Circle on your P/ain, as CBDE, and through 

the Center A of that Circle draw a Meridian (or Twelve 
a Clock Line)as BE; croſs that Line atRight Angleswith ano- 
cher Line as CD; ſo ſhall your Circle bedivided into four equal 
parts; Divide each of theſe four parts into goDegrees; fo ſhall 
the whole be divided into 360. Theſe 360 Degrees repre- 
ſeat the 360 Degrees ofthe Horizon, which a_ Meridian Line 
drawn through the place of the Sun,runs through in cvery 2.4. 
Hours: T he Motion of which Meridian» Linethrough the De- 
grees of the Herizon is Regular in a Parallel Sphere ; for in c- 
qual Time it moves an equal Space throughout the whole Cir- 
Clc, viz. it will paſs through 15 Degrees ofthe Horizen in one 
Hours Time (or which is all one) whiles r 5 Degrees of the 
Equater paſſes through the Meridian; as was ſhewed in thelaſt 
Probleme: But in an Oblique Sphere its Motion through the He- 
rizon isIrregular,and that more or lefs according to the more 
or lefs-Obliquity of the Sphere: to: far Nortbhwards or Southwards 
you may (ce this Meridian Lin: pals through 40,50,yea 60 De- 
grecs of the Herizon in one Hours Tirae, v:2, whiles 15.De- 
grees of the Equat.r paſs through the - Meridian: butin an 
other Hours Time you will ſcarce have 4or 5 Degrecs paſs 
through the HoriZon whiles 15 Degrees ot the Equator paſs 
through the Meridian. 

Put that you may knowthe Motion of the Sun "repreſented 
by this Meridian Line) through the Horizon in all Laticudes; 
Elevate the Pole to the Elewation of your Place, and chule in- 
ſteadof a Meridian, Line through the Place of rhe Sun the 
Vernal Celure tobe your Aerid:an Linc; both becauſe it is moſt 
viſib'e, and becauſe from thencethe. Degreesof the Equztor are 
begun to benumbred, {a that whatſoever Decimal Degtce of 
the Equotor youlight on atthe Aﬀferidian, or clſc where, you 
will find ies number from that Celure already ſerdown to your 
Hand, without cither Adding to,or Subtracting from ir. Bring 
this Cilurc therefore to the Meridian, and th2 Index of the 
Heur Circle to 12 in the Him Circle, Fhen turn the Globe 
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Weſtwards, and ſo oft as 15 Degrees of the Equator paſſes 
through the Meridias, ſo oft you muſt examine what Degree of 
the Horizon the Vernal Colure Cuts; and thoſe Degrees and Mi- 
nutes ſo Cur by the Vernal Colure muſt be found in the Circle 
CBDE, beginning your account or reckoning at B towards D, 
and marke with Pricks: through which Pricks you muſt draw 
Lincs from the Center A, and thoſe Lines ſhall be the Hour 
Lines After-Noon. Then bring the Colure tothe Meridien again 
to find the Forenoon Hour Lines,and turn the Globe Eaſt wards, 
and ſooftas 15 Degrees ofthe Equator paſſes through the Me- 
ridian, ſo oft you muſt examine what Degrees of the Horizon 
the Venarl Colure Cuts; and thoſe Degrees and Minutes ſo Cut 
by the Vernal Colure muſt be found in the Circle CBDE, be- 
ginning your reckoning from B towards C, and marke with 
Pricks: through which Pricks you muſt draw Lines from the 
Center A, and thoſe Lines ſhall be the Forenoon Hour Lines. 

Theſe Hour Lines muſt be markt frdth the Meridian Line, 
viz.the Line A B, which is the 12 a Clock Line towards D, 
with I,LLHI, &c. till you have numbred to the Hour of Sun 
{et (found by Prob. 7 of the Second Book)the Longeſt Day, 
and from the Meredian Line towards C with XL, X, IX, &c. 
till you have numbred to Sun Riſing the Longeſt Day. 

The Sryle muſt be placed in the Center, and Elevated fo 
many Degrees above the Plain, as the Pole is Elevated above 
the Horizon of the Place. 


Example of the whole, 


I would make an Horizontal Dyal for Londons Latitude : 
Therefore I elevate the North Pole 51 3 Degrees above the 
Horizon, and bring the Vernal Colwre to the Meridian, and the 
Index of the Hour-circle to 12 on the Hour-circle. 


And turning ( 1 Ja Clock, or till 15 11.40 

the Globe \a{ Deg: of the Equa- \24.15 { 

Weftwards, J3 tor paſs through J38. 4.\, from the Me- 
till the In- N4f the Meridian; I\5 3-364 ridian. 

dex points /5\find the Colwre /71. 6 

ro 6 4Cut the Horiz. in\ 9o. 


Theſcare thediſtances oftheHourLines fromNoon till 6 at 
Night;and to theſe diſtances on the Plan (counting from B to- 
_ wards 


Book V. Gnomonical P)obtemes. 


IF1 


wards D,) I make Pricks and from the Center I draw Lines 
through cheſePricks;and theſeLines arethe Hour: lines from 1 2 
to 6 Afternoon. Bur the Sar in theLLongeſt Day ſhines till paſt 8 
at Night, as y ou may firtd by Prob. 4g. of the Szcond Book ; 
theretore here wants the tewoEveningHour-lines;which though 
they may be found after the ſame way I found the former(v:z. 
by continuing the turning the Globe Weftward:s) yet that I 
may the ſooner reduce my Work tothePlam,l countthe number 
of Degrees betweenche 7 a ClockLineand the 5 aClock Line in 
the circle on the Plain; fort he ſame number of Deg. counted 
fromD cowardsE isthediſtance of the 7 aClockHour-line from 
the 6 a Clock hour-line;and the number of Deg.coatained be- 
tween the 6 a Clock hour-line and the 4 a Clock hour-line is 
the diſtance of the 8 a Clock hour- line from the 6 aClock- 
Hour-Line. 


| ——— 
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' Or I need not draw the 7 and 8 aClock Hour Lines, cill T 
have drawn the Fore-noon Hour-lines : for then by laying 
the 
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| the edge of a Ruler (that will reach chrough the oppoſite ſide 
of the Plain) to the Morning 7 and 8 a Clock Hour Lines, I 
may by the ſide of that Ruler draw Lines from the Center 
through the oppoſite ſide of the Plain,and thole Lines ſhall be 
the 7 and 8 a Clock Hour Lines Afternoon. 

Having thus all theAfternoon HourLinesI bring the Verna! 
Colure to the Meridian again; fo ſhall the Index again point to 
12. Therefore as before Icurned the Globe Weſt wards,lo now 


turning it / 11 Ja Clock, ortill :5 { 11.40 
Eſtwards, \10 { deg. ofthe Equator 24.15 
till the In- } 9 Ypaſs through the Me v1 4 
dex points BS ( ridian, 1 find the Ng5 3.36 
to 7 \ Colure Cut the Ho-/ 71. 6 
6 JIrizon in 90, 

Theſeare the diſtances of the Hour Lines from Noon to 
6 aClock in the Morning ; and theſe diſtances, I ſeek in the 
Circle of the Plain (counting from the Noon Line B towards 
C) and mark them with Pricks; through which Pricks (as be- 
fore) I draw Lines from the Center to the outhde Plain:and 
thoſe Lines ſhall bethe Hour Lines. 

Or,having thediſtance of all the AfternoonHourLines,I have 
alſo the diſtance of all the ForenoonHour Lines from the Me- 
ridian; as you may fee by comparing the two former Tables : 
Forthe 1 a clock Rn ine Afternoon is equidiſtant from the 
Merid. or Noon Line with the i 1 a Clock Hour Line before 
Noon,viz.they are both 1 1 Deg. 40 Minutes diſtant from the 
NoonLine,and the 2 a Clock Hour Line After-noonis from 
the NoonLine equidiſtant with the xo a Clock Hour Line Be- 
tore-noon; for they age both 24 Deg. 1 5 Minutes diſtant from 
the Merid. or Noon Line: and fo all the other Morning Hour 
Lines arediſtant from che Noon Lines by the ſame ſpace that 
che ſame number of Afternoon Hour Lines(rold from the Me- 
ridian on the contrary ſide the Noon Line) arediſtant from 
Meridian. 

Whence it follows,that fince'as aforeſaid)the ſame number of 
Hour Linesafter 6 at Night,and before 6 in the Morning have 
the ſame diſtance from the 6 aClockLine that the ſamenumber 
of HourLines before 6 atNightand after 6 intheMorning have 
from the 6 a Clock Line;and fince the ſame number ot Hour 
Lines 


from the Merid. 
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Lines Before Noon are equidiſtant from the Meridian or 


Noon Line by the ſame ſpace of Degrees that the ſame number 


of Hour Linzs Afternoon are,It follows (Ifay) that having 
found the diſtanceofthe Six Hour Lines either before or after 
Noon,you have alſogiven thediſtance ofall the other hourlines. 
If you will have the Half Hoar Lines placed on your Dyal, 
ou muſt turn the Globe till the! Þdex poimstoevery halt Hour 
m the Hoar-Circle,as well as to.the whole;and examine the De- 
rees of the Horizon Cut by the Vernal Chlure,as you did for the 
Whole Hours;and in like manner transferthem to your Plain. 
Having thus drawn all the Hour Lines, 'I count'from the 
Noon — Degrees,the Elevation of the Pele here at 
London;and from the Center A, I draw a ſtraight Line,asA F 
through theſe : 1; Degrees tor the Gzomon or Style,and pro- 
long it to the fartheſt extent. of the). Plai:From this Gnomen 
orSzyle K lee falla Perperdioularupon the Naon Line as F G 
(this Perpendicular is called the Sub/le)and this Perpendicu- 
lar and its Baſe (which is the Noon Line) and Hypothenuſa 
(which is theGnomen)ſhall make a Triangle;zwhich being e- 
reed upon the Baſc,ſo as the Subſtyle may ſtand Perpendi- 
aular to the Plainthe Hypothenuſa AF ſhalt be the Gnormon, 
and be parallel to the Axis of 'the Worldjand cafti a ſhadow 
upon the Hour of the Day. 


| lj PROB. IV. 
.. .. To make an. EreQ dire South-Dyal, 


J 


TINS on your Plain an Horizontal Line as C A D,: as 
was ſhewed in the Preface:in the middle of this Linc(as 
at A)deſcribe as ona Center the Semi-CircleCBD: from the 
Center A let fall a Perpendicular,which ſhall divide che Semi- 
Circle into two Quadrants,cach of which Quadrants you muſt 
divide into 9o Degrees. Then Rectihe the Globe, Quadrant of 
Altitude,Colure and Hour Index, thus, Elevate the Pole of the 
Globe to the Latitade of your Place,and crew the Quadrant of 
Altitude to the Zenith. Then bring the Yernal Colure to the 
Meridian,and the Index of the Hour-Circle, to the Hour of 14 
in the Howr-Circle,ſo ſhall your Globe, Quadrant of Altitude , 
Colwre,and Hour Index be Recified. And chusyou muſt alwaics 


ReRtife them for themaking of _ Sorts of Dyals by th 
Globe. 
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Globe. Thento make an Ere# Dire# Sourh Dyal,Bring the 
lower end of the Quadrant of Altitude to the Weſt Point of 
the Horizon;and turn the Globe Weſtward: till the Index points 
to all the Hours Afternoon;and examine. in what numbers of 
Degrees from the Zenith the Colwre Cuts the Quadrant of Al. 
ztitude when the Index Points to each Hour:for a Line drawn 
from the Center. A through the ſame number of Degrees 
reckoned from the Perpendicular A B (which is the 12a 
Clock Line )towards D onthe: Plam, ſhall be the. ſame Hour- 
Lines the Indexpoints at... ; 19001 | oc \ 

Thus in our: Laticude:,; viz.5 1; Degrees the Vernal Chlure 
being brought to the Meridian and the Index to 12, 


If you turn thef 1 Ya Clock, ortill 15C19.18 H. 

Globe - Weſt+ Deg.of che Equa-Q 19.15% 1 ©, 1 2: 
wards , till the; - paſs tlirough g 32. 5 Ycounted from 
Index points zhe Meridian, the Fo Tos Zenith. 


rw. 


nd 


to 5\ Calare will Cut4 67. 4 
6 Jthe Quad.of Alrank 90. 


a C644 Lr-;1] t\ fl F& 1, 4inJ $5 ' b&t;; 
Andtheſe are the tliftances of the! after-noon Howrlinegwhith 
you muſt; ttansfeeto' the Eaft ſide. of your Plaingvizifrom Bros 
wards D;and draw Lines from the Center A —_— theſe di- 
ſtances;and theſe Lines ſhall be your After Noon Hour-Lines. 

Note (oncefor all)when the Colure goes off that Circle you 
examine the Hout diftances in, the $4 will Shine no longer 
8pon that Plain;as in this example,the Colure goes off _ 
drant of Altitude at 6 a Clock, therefore the Sw» will not 2 
longer than till 6 a Clock upon this Plain. 

he Hour-Lines Before Noon have the ſame diſtance from 
the Meridian that the After Noon Hour Lines have,as was 
ſhewed in the laſt Probleme:Only they muſt be counted from 
B towards C, and drawnon the Feſt tide the Nog Line. 
, — <p 


Otherwiſe. 


You may reduce all Verticals into Horizontals;if you Elevate 
the Pole of the Globe to the Complement of the Latitude of 
your Place,and bring the YVernal Colure to the Meridian under 
the Horizon,and the Index of the Howr Cir c le to 12; an turn 
the 
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theGlobe Weſt wards, for as the Index paſſes through every 

Hour on the Hecur Circle, the Colure ſhews in the Horizon the 

diſtance of the ſeveral Afternoon Hour Lines from the Meri- 

dian or 12 a Clock Line, in the Circleon your Plain,numbred 

from B to D:and Lines drawn from the Center through theſ: 
diſtances on your Plain ſhall bethe After Noon Hour Lines of 
your Dyal. 

Example. 


Londens Latitude is 51, Degrees,Its Complement to go is 
38;. Theretore I Elevate the Pole 38; Degrees above the 
Herizn,and bring the Vernal Colure to the Meridian under the 
Heorizon,and the Index of the Heur circle to 12 on the Hour 
Circle. Then 


Turnin 1 YaClock:or till 15E 9.185from the inter- 
the Globee 2 / Deg oof the Equa-919.15Cleftion of the 
Weftwards,( 3\tor paſs through / 32. 5 \ Meridian and 


4y. oAthe Horizon , as 
5\ find theGilure Cut2 67, oGin the former 


6 Jthe Horizon in 90. Table. 


And theſe are the diſtances of, the 6 Hour Lines from the 
Meridian; As you may fee in this Figure. 


dex points 


till the In- the Meridian; 1 
4x pon 
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. By this vple,you may ſee iris eaſy to reduceFerticglsin- 
6 bet 2h BRviln bat; Fhito Virtital; for til Free Di- 
ret South Dyalis an Hitrizorta!' Dyd? th thoſe People that In- 
habice'go Deg.froty Us,vit.intlt Seth Latitude of38; Degrees. 
©*Then make 2 Triangle, whereof the Noon Line __ - 
fY. YN » a 


= 
— 
| 
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Baſe: from it count the Complement of the Poles Eelwation,viz. 
387 Degrees,and through them draw the Line A F,from the 
center A which ſhall be the Hypothenuſa;Thenlet fall a Per- 
pendicular upon th2 Noon Line A B,fo is your Triangle 
made. If this Triangle be ere&ed I o7-: upon the 
Baſe or Noon Line, the Hypothenuſa A F ſhall ſtand parallel 
to the Axis of tho Werldandc caſt a Shadow upon the Hour of 
the Day. 
PROB.V. 


To make an Ere& Dire North Dyal. 


IF the Eref Direft South Dyal were turned towards the 

North, and the Line C A D were turned Downwards,and 
the Line marked with 7 be now marked with 5,and the Line 
s with 4,and the Line 5 with 7,and the Line 4 with 8,then 
have you of it a North Eref# Direft Dyal. 

All the other Hour Lines in this Dyal are Uſeleſs, Becauſe 
the Sun in our Latitude Shines on a North Face the longeſt 
Day only before6 in the Morning,and after 6 at Night. 


PROB. VI. 
To make an Ere& Dire Eaſt Dyal. 


Heſe Sorts of Dyals may better be demonſtrated than 
made by the Globe; unleſs the Axis of your Glebe 
were acceſſible,as in the Wyer-Globe , ſpecified in Prob. 1, 
Of this Book therefore when you would make an Ezft or 
IWeft Dyalgor a Polar Dyal, 

Provide a {quare. Board; as A. B C Ddraw the ſtraight 
Line e f upon it paralict to the ſides A C,and B D, and juſt 
in the middle between them : Croſs this ſtraight Line at 
Right —_ with another ſtraight Line,as g &,quite through 
the Board: PE 

Upen this Board with a licde Pitch or Wax faſten theSemi- 
Circle of Poſition,ſo as both the Poles thereof may lie inthe Line 
z hand the middle of the Semi-Circle marked oo may lie upon 
the ling e f fo ſhall ; be the Center of the Semi-crrale of Poſrien; 
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In this Center make a ſmall Hole through the Board fit to re- 
ceive a Wyer or a Nail:So may you with the Circle of Poſiti- 
on thus fitted,and the ſide CD applied to a Line of Contingence 
Elevated tothe Height of the Equinetial,draw Lines from the 
Center through every 15 Degrees of the Circle of Poſition,and 
by continuing them interſe& the Line of Contingence in the 

ints from whence the Hour Lines of an Ea#t or Weſt Dyal 
15 to bedrawn. 


Example. 


I would make an Eref# Direft Eaſt Dyal for Londons Lati- 
tude. T herefore I faſtena Pluwb-linc a little above the place 


ot the Wall where I intend to make my Dys/,and wait till ic 
Hangs quietly before the Wall:then if the line be rubbed with 
Chalk (ik a Carpenters line)I may by —— Plumbes 
endcloſe tothe Wall,and ſtraining it pretty ſtiff, ſtrike foe 
| raight 


LE —_——_ 
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ſtraight line as Carpenters do.This line ſhall be a Perpendicu- 
lar as E F: I chuſe a convenient point in this Perpendicular,as 
ar G.for a'Center:whereon I deſcribe an occult Arch as H I; 
this Arch muſt contain the numberot Degrees of the Elevati- 
on of the Equino#ial counted berween Hand I (which in our 
Latitudeis 487) Therefore in a Qua.lrant of the ſame Radius 
with the occult Arch I meaſure 38; Degrees,and ſet them off 
in the Plain from H in the Perpendicular to I: Then from Ito 
the Center G in the Perpendicular,l| draw the Prick line I G, 
andthis Line ſhall repreſent the Ax: of the Werld:I crols this 
Au at Right Angles withthe Line G K,and draw it from G 
to K,fo long as I poſſibly can:this Line ſhall be the Contim- 
ent line.T find a convenient place in this Contingent-line,as at 
{ Lto which I apply the ſide of the Board C eD loas that ths 
point e may ly juſt upon V I in the Contingent-line;and having, 
a Thred faſtened in the Center of the Semi-Circle of Poſition, 
I draw that Thred ſtraight over che firſt x 5 Deg. of the Gr- 
cle of poſition,,rumbred from otowardsb,and where the Thred 
Cuts the Contingent-line I make a Mark,tor that Mark ſhall be 
the Mark for the 7 a Clock Line.From thence I remove the 
Thred to 30 Degrees of the Semi-Circle and drawit through 
the Contingent-lme, and where it Cuts the Contingent- Line 
there ſhall be the Mark tor the 8 a clockLine.From thence 
I remove the Thred to 45 Degrees of the Semi-Circle and 
draw it threvgh the Contimgent-limeand where it Cuts the Con- 
tingent line there ſhall be 2 Mark tor the 9 a Clock Line. 
Fromthence inlike manner I remove the Thred to 60 and. 
75,and where the 'Thred Cuts the Contimgent-line ſhall be the 
Mark for 10 and 1 1 Clock Lines;The 1z a Clock Line can- 
not be drawn on this Plam,as you may ſec,if you apply the 
Thred to9go Degrees,tor though you ſhould draw it out never 
ſo far, yet would it never touch the Contingent-line, becauſe 
it is Parallel to the Line g h,and lincs Parallel never meet. 
But becaulc in our Latitude the Swn Riles before 4 in the 
Morning,therefore two Hour Linesare yet wanting,viz.5 and 
4 which I may find cither by applying the Thrad feſt to 15, 
and next to 30 Degrees from o towaris g inthe Semi-C':ce, 
and fo Marking where ic Cutsthe Contingent-[ine,as before:Or 
elſe by transferring the diſtance ofthe ſame number of Hour 
Lines from the 6 a Clock Line already drawn on the fide e b, 
to the fide e g,as in Prob.2.of this Book is more fully ſhewed. 


Having 
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Having thus Marked out on the Comtingent-line the diſtances 
of each Hour;I draw a Line parallel to the Contingent-line, and 
draw Lines - from every Hqur  Marke on Contingent 
to croſs the Contingent-line at Right Angles,and continueeach 
Line to the Line parallel to the Contingent ; and thele Lines 
ſhall be the Hour Lines of an Eaſt Plain. Tothele Hour Lines 
I ſet figures, as in the Scheme may be ſeen. 

The S:z/e D K of this Dyal (as well as of others) muſt 
ſtand parallel to the Axis of the World: It muſtbe allo parallel 
to allthe Hour Lines,and ſtand directly over the 6 a Clock 
Line,and that fo high as in the diſtance between the Center 
of the Semi-Circle of Poſition and the point where the6 a 
Clock Line Cuts the Contingent-line : Or, (which is all one) 
at ſuch an Height as when it is laid Flatdown upon the Plain 
it may juſt reach the 9a Clock Line. 


PRO B, VII. 


| ' Tomake an Eret DireRt Well Dyal. 


N' Exreft Dire# Weft Dyal is the fame in all relpets 

with an Ere&# Dire## Eft Dyal; Only as the Eaſt ſhews 

the Fore-noon Hours, the Wet ſhews the Afﬀernoon- 
Hours. 

Thus if you ſhould draw the Eai Dyalon any tranſparent 

Plain,as on Glaſs, Horn,or an oyled Paper,on the one Side 

will appear an Eaſt Dyal,and on the othera Jef; Only the Fi- 


gures (as was ſaid betore) muſt be changed;for that which - 
in the Eaft Dyal is1 1,in the Weſt muſt he 1: that which in } 
the Eaſt Dyal is 10, in the Wef muſt be 2 : that whichin the } 


Eaſt Dyal 1s 9, in the Weſt mult be 3.8c. _ 


(PROB. VIIL 
Tomark aPolar Dyal. 


Pe Dyals are Horizontal Dyals under the Equino&ial: 
They are of the ſame kind with Eaft and Weft Dyals, On 
by whereas Eaſt and Weſt Dyal: have butthe Hour Linesof Half 


c Longeſt Day deſcribed on them,theſ have all the Hour 


Lines - 
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Lines of the whole Day; and are marked on both Sides che 

Noon line; as in the following Figure. : 
The Style of this Dyal muſt ſtarid over the Noon Line , 

Parallel to the Plain;for then it will alſo be parallelro the Axis. 


þ 4 


It. 


' 


of the Weorld:and its Highth above the Plain muſt be the di- 
{tance between the Center of the Semi-Circle andthe point 
in the Contingent-Line Cut by the Noor-line. But I have in- 
ſerted the Figure,which alone is ſufficient inſtru@ions. 


PROB, IX, 


To make EreQ South Dyals, Declining Eaſtwards or 
Welſtwards. [ 


IY=X on your Plain an Herizontal-line,and on it def- 

cribe a Semi-circle, as you were taught in Prob.g. 
Then Re&ihe the Globe, Quadrant of Altitude , Colure, and 

Hour-Index, as by the ſame Probleme:and bring the lower end 


of the —_ of Altitude to the Deg. of Declination from - 


the North point in the Horizon Eaſtwards or Weftwards ; for 
then the ns of Altitude ſhall repreſent a Plain Dedlining 
from the Nerth Eaftwards,or Weſtward: accordingly. Then 
turn the Globe Eaftward:s, till the Index of the Howr-circle 
pointsto all the Hours before Noon,and examine in what 
number of Degrees from the Zenith the Colwre Cuts the Qua- 
drant of Altitude , when the Index points to each Hour, For 
a Line drawn trom the Center A through the ſame _ 

r 
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ber of Degreesreckoned from the Perpendicular AB, which 


is the 12 a Clock Line towards C on the Plaim,ſha!l be the 
ſame Hour-lines the Index points at. 


Ex.mple. 


I would makean Ere# Dyal Declming from the Nerth to- 
words the Eaſt 63 Degrees : The Globe, Quadrant of Alttude , 
Vernal Colure,and Hour- Index Refified,as before | bring the 
lower end of the Quadrant of Altitude to63 Degrees counted 
from the North point of the Horizon towards the Eaſt: Then 

11 ja Clock:or till 15E 9.43 
I turn the 10( Deg.of the Equa- \ 19. of 
Globe Feſt) 9( tor paſs through Jz5.57 \ counted from 
wards till, 8 Jthe Meridianand\ 35.10) the Zenith, 
the —_ 7? find the Colure 45.56 \ 
points to 6 | Cutthe;Quadrantt 60.15 


5 of Altuude in 79-45 


And theſe are the diſtances of the Fore-noon Hour-lines, 
which I ſeek in the YVef-fide of the Plainguiz.from B towards 
C; and through theſe diſtances I draw lines from the Center, 
and theſe Lines ſhall be the Fore-noon Hour-lines. 

Now herein is a difference between Declining Dyals,and D.- 
ref Dyals, For having found the diſtances of che Hour-lines 
for one Half of the Day, be ireicher for Before Noon or At- 
ter Noon in a Dire&# Dyal,you have alſo found the diſtances 
for the other Half Day;becauſe,as was ſaid Prob.z. Equal 
number of Hours have equal diſtance from the Noon line:Bur 
in Declining Dyals it is not fo :Becauſe the Sun remaining lon- 
ger upon that ſideof the Plain whichit Declines togthan it doth 
_ the contrary Side, there will be a greater number of 

our Lines upon it,and by conſequence the diſtance of the 
Hour lineslefs than on the contrary Side of the Plain. 

Therefore for finding the Atcer Noon Hour lines, I turn about 
the Quadrant of Altitude upon the Zenith point till the lower 
end of it come to the Degree of the Horizon oppoſite to that 
Deg.of Declination that the Quadrant of Altitude was placed at 
when | ſought the Fore CI 2 Lines,viz. to 63 Degrees 

counted 
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wed from the Scart roward the Weft,and bring the Vernal 
Colere aqpia tothe Meridian,and the Index (a5 ors) to12t. 
Then, 


rurning the Globe © 1 Ya Clock; or till 15 Deg. of the TT 
Weſtwards till Y 1 C Equa.paſs through the Me- 326-47 from ou 
the Index points) 3 ( rid. 1 find the Colure Cur 49.30 \ Zenith. 
cv 4: the Raadrant of Alitnde nm 75.51 


And theſe are the diſtances of the After Noon HourLines, 
which diſtances I ſeek in the Eft Side of the Plain,viz.from 
B towards D (as bo and fo drawing Lines from the Cen- 
ter A through thefe diftances,I have all the Afternoon Hour 
Lines alſo drawn on my Plain. 

You may note, that this Plain is capable tareceive no more 
Hour Lines Atier Noon than 4; for when the Calure goes off 
the Quadrant of Altitudethe Sun goes off thele kind of Plains. 

To theſe Hour Lines 1fet their numbers,as you may ſee 
in the Figere. | 

Thento find both the diſtances of the Subftyler line from the 
12 aClock line,and the Elevation of the Style above the Plain, 
Bring the Colure to the munber of Degrees of the Plains Decli- 
nation , counted in the Horizon from the South point to the 
Eaft point, and the Quadrant of 4ltitude to the Degrees of the 
Plains Declination.counted in the Horizon from the North point 
towards the Eeft,ſo ſhall the Quadrant of Altitude and the Co- 
lure, Cut each other at Right Angles;and the number of Deg, 
comprehended between the Colure and the Zenith in the Que- 
drant of Altitude,fhall berhe number of Degrees between the 
SabFtyler line mORSng CER LOGIN in this Example 
is 1 nu tee&5COm nd- 
ed bo may 64 uadrant of Altitude and te P _ in 
the Colare,ſhall berhe namber of Degrees that the Seyle is to be 
Elevated above the Plain,which in this Exemple is 3 Ddagyous 
40 Min. Wherefore for he diftance of the Sade ine ram 
the 12 a Clock Line,I countin the Circle fromthe 12 a Clock 
line in the contrary fide of the Plain,uiz.in the Wef hide(be- 
canſe the Plain Declines towardsthe Ea#)1g Deg. 45 Minas 
at D,and through that number af and Ince 
Center A,l draw the ae A Gwhich ſhall be the Swhfyler 
line:Andfomthe Swb/fyfer Line(either way)I number 33 De- 
grees 40 Min. the Elevation of the Style aboye the Plam, and 


through 
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theſe Degrees and Minutes I draw from the Center 
A, theline A F,ftor the Style-or Gromen;Theal let fall the Per- 
pendicular F G upon the Subfzie A. G: Sois therea Triangle 


4 [| > 


- 
Y 


AD 


—_ 


made , which ifit be ere&ted Perpendicular upon the Subſtyle 
A G, the Style AF ſhall be Parallel to the Axis of the Horld, 
and caſt a Shadow upon the Hour of the Day. 

Here you may ſeethat in Declining Dyals the Style doth not 
ſtand at the ſame Elevation — Plain, that it doth in 
Eref# Dire# Dyals, neither doth it ſtand over the 12 a Clock 
Line;but ſwerves fromit- towards the Quarter of Declination. 


PROB. X. 


To make aSouth Eret Dyal, Declining Eaſtwards or 
Weſtwards. | 


A*® in Prob.s. an Eref Diref# North Dyal hath the ſame 
Declination that an Ere# Dire# South Dyal hath, and 
differs only in the placing the Figures of the Hour Lines : 
So a South Ere& Dyal that Declines Eaftwards, or Weſtward, 
aliffers from a North Eref# Dyal that Declines Eaftwards or 
Weſtward: helame number of Degrees, only in placing the 
Hour lines atthe ſame diftance on the contrary Side of the 
Plain, and by tranſpoſing the Figures of 11 for 1: 10 for 2:9 


for 2. &c. 
Thus, if you draw upon Glaſs, Horn,or an Oyled Paper,the 
North Dyal Declining. Eaſtwards,asin _ foregoing Probleme, 


and 
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and place ir to its due Situation , the back Side of it ſhall be 
a South Dyal Declining towards the VVe#t ſo many Degrees 
a the foreſaide Declines towards the Eaft; and the only diffe- 
rence in it will be the Figures of the Hour lines ; as was ſaid 
before. 


PROB. XL. 
To mike DireR Reclining , or Inclining Dyals' 


Ireft Reclining or Inclining Dyals arethe ſame with Eref 
|Þ) Direct NDya!s that are made for the Latitude of fome o- 
ther Places : The Latitude of which Places are cither More 
than the Latitude of your Place,if the Plain Recline,or leis it 
the Plain Incline ; and that in ſuch a Proportion as the Arch 
ot Reclination or Inclination of your Plain 1s. 

Thus a Direc South Dyal Reclining 10 Degrees in Londons 
Latitude, wiz.5 1%; Degrees is an Ere# Dirett Dyal made for 
the Latitude of 61, Degrees: And a Dirett South Dyal Intl:- 
ning lo Degrezs inthe Latirude 5 1}, Degroes isan Erect Dirett 
Dyal in the Latitude 4.17, Degrees ; and is tobemade accord- 
wg to the DireQtions in Prob.g. 


PROB. XII. 
To make Declining Reclining or Declining laclining 
Dyals. 


He diſtances of the Hour Lines either for a Declining 
Reclining Plain, or a Declining Inclining Plain, may 
molt eaſily be found upon the Plain of the Horizon. That 
is (as ſome Authors call it) by the Horizontal Dyal,by chang- 
ing the Circles of the Globe one into another : So as the 
Plain of the Horizon may ſerve to repreſent the Dyal Plain ; 
Yet this way not being Natural,becauſe you muſt admit ons 
Circle to be another,and thatin Young Learners might ſome- 
rimes breed a little difficulty,Gemmea. Friſius, Metius,and Blaru 
have preſcribed a Thin Braſs Plate to bemade equalto a Semi- 
Circle of the Equineti2l,and divided trom the middle point of 
ic cither way 1n:o 90 Degrees,which may not unproperly be 
called a Gnomonics | Semi-Grcle, This Semi-Circle muſt be 


Lowcd 
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bowed cloſe tothe Body of theGlobe into a Serni-Circular Form, 


and/ſo'{er to. any Reclination or Inclination,and then it will re- 


preſent a” Reclinmg-or Inclining Plain : And by themotion of 


the Colure through the ſeveral Degrees of this Semi-Circle the 
diſtances of the Hour lines may be found : Thus, 

TheGlobe Quadrant of Alrnude, Colure, and Hour Index Rei- 
fied ; as by Prob.4. Bring the lower end of the Quadrant of 
Altitsde to the Degree in the Horizon of the Plains Declinati- 
on, it your Plain be a South Declining Incliner,or a North De- 
clining Recliner,and count on the Quadrant of Altitude from the 
Zenith Downwards th2 number ot Degrees of Reclinatien, or 
Inclinationgand to that number of Deg.bring the middle ofche 
Gnomonical-Sexw-circle,and let the ends of it Cut the Horizon 
on cither hide in the Degreesof the Plains Azimuth,fo ſhall the 
Gnomonical-Semicircle repreſent your Reclining or Inclining 
Plain.And 1o oft as 15 Degrees of the Equator patſes through 
the Meridian,lo oft thall you enquire wit Deg. of the Gnv- 
munical Semi-Gircleth2 Coture Cuts; tor fo many Degrees aſun- 
der muſtche feveral reſpe&ive Hour Lines of a» Reclining De- 
c/ining Plain be in a Szmi-Circle divided into 150 Degrees. 

Bur if your Plain be a Seutb Declining Recliner, or a Nerth 
Declining Incliner; Bring the Quadrant of Altitude to the Deg, 
of th2 Hrizon Oppoſite:to thiz Degree of the Plains Declmation 
(becauſe the Upper fide of the: F/ain lies beyond the Zenith) 


counted fromthe South point in th2'Sourb Recliners: and from . 


the North point in North Incliners. 

Then find the Heig:h of the Style,andplace of the Subſtyle : 
thus, Keep your Gnomonical Semi-Circle in its Polition : Bur 
earn the —_— of Altitude about onthe Zenith Point tillthe 
Lower end of it comes tothe Deg. of the Horizon oppolite ro 
the Deg. it was —_ at before,anc*turn abour the Globe till 
the Colare Cut the Quadrant of Altitude above the Horizon in 
the number of Degrees the Plain. Reclines from the Zenith; 10 
ſhall the Colure Cut the: Gnomenical Semi-Cirgle at Right An- 
gles;then count the Degrees contained between the middle of 
the Gn:manical Semi-Circle and: the Colwre,for that number of 
Deg. is the diſtance of the Subſtyle from a Perpendicular Line 
in the middle of your Plaw,and mutt be placed Weſtwards of 
the ſaid Perpendiculargf your Plain Jeclime trom the South Eaſte 
wards, or Eaſt wards,if your Plaim Declme fromthe Such # of 
ward; 
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wards, Then Oblerre how many Degrees arc containedbe. 
tiveen-the Semi-Cuccle aud the Pole;:for that aumber of De- 
grecs is the number of Degrees that the $ryie is 20 be Elevated 
above the Subſtzle. 


Example. 


Here at Lender, I would make a Dyal upon a Plain Declining 
from the South Eaſtwards 30 Degrees,and Reclining from the 
Zenith 2.0 Degrees ; Londons Latitade is 5 1% Degrees: There- 
forc, having on the Plam deſcribed a Semi-Circle,&c.as was 
dire&td Probg. I Reftihe the Globe, Quadrant of Altitude , 
Colure and Hour iudex,as by the ſame Probleme,and bring the 
lower end of the Quadrant of Altitude to 30 Degrees from the 
North Point of the Horizon towards the Weſt, becauſe that is 
the Deg. oppoſite to the Degree of the Plains Declination, viz. 
to 30 rees from the Sour Eaftward:s,and I bringthe mid- 
dlc of thc Gnomenical Semi-Circle to 20 rees ofthe Yua- 
drant of altitude counted from the Zenich downards towards 
the Horizon,and the ends of the Gnomonical Semi-Circle,to the 
Degrees of Azimuth the Plain lies in the Horizon, wiz.to 30 
Degrees from the Eff Peint Northward:,and to 30 Degrees 
from the Wet Point Soutbwards,fo ſhall 11 Degrees 10 Mi- 

nurtes of the Gnomonical Semi-Circle be comprehended between 

the Quadrant of Altitude and the Braſen Meridian: Theſe 11 

Degrees 10 Minutes ſhew that the 12 a Clock Line is di- 


ſtant from the Perpendicular A B 11 Degrees xo Minutes : 
Then to find all the Fore-Noon Hour Lines, 


11 Ja Clock: ortill r5t 15. $ 
I turn the Y1of Deg. of the Equa- 18.56 counted from 
Globe Eaft-/ 9\tor pals through 22.37 Ythe middle of 
wards till \ 8f the Meridian; and )26,52f theGnomenical 
the Index/ 7\ find the Colwref 32.37 \Semi-Circle. 
points to 64 cut the Gnomonical* 42. 5 

5 SemwCircle in 62.4.3 


And theſe are the diſtances of the Fore-Noon Hour lines;to 
which diſtances you may ſet Pricks on the VVeFt fide the Se- 
mi-Circle of the Plain,uiz.from B to C. 


The 


'The after NooaHout Lines are found i tie Gllivy 
- a — Meaenidian,and the Index of the Row Croke to- 12. 
or 


turning the{ tr Y a Clockov till g Dog of the ff g.. 45 Y counted Fam 
Globe Weſt ) a (- Bapater poly. through, tha You 2.4 { the mile of 
wards rillS 3 SMenidiom,} find tha Calyh 20-54 Yithe Guemen, 
the Index / 4\ Cut, the Grower,” Semi-Cir. # 64,36 \ Semi-Circle. 

points to 


And theſe are the diſtin 25 of che after-noon Hour lines; and 
muſt alt but the- » a Clock Honr\ling he pricke down, at their 
reſpeRive diſtances on the Eaft ſide the Pigin,viz,from Bo 
Dt But becauſe the Colxre comes not tothe middle of the Gnor 
wonical Semi-Circte before the firſt 1 5 Degrees ofthe Equator 
pals through tho Merid. after t2.Thereforethe r a Clock muſt 
frand > born hos 45 Minates on the Weft file of the Pla: 
And for this cauſe E mads diſtintion with 2 line between 
the 1a Clack. 


and the 2 aClock,in the foregoing Table. Then Idraw Lines 


from: the Center A. t avery, one of ravie Prighs. in the 
Seb eaeand hey ſhalt be the Haw Line of this Declining 
Reclining Plain. 


Hay op by may Hour Linas,Lremovethe Quadrem of Al- 
titude to the Degree of the Horizon oppolge to.thy Deg.ic was 
at befpre,viz.. to 30 Negreesfrom the. Seb Eef wardr, Which 
is {b. auch as the Play Declines EaſtwardsBus | let the Gae- 
wauical. Semu-Circle rand as it; dd: And turing ous the 

obe 
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Globe. tillthe Colare Out the Cradrent cf Altirade in 20 recs 
counted fromthe Horizen Upwards; wiz.the Degrees of Re- 
clination , I find 18 Degrees 40 Min. contained berween the 
middle of the Gnomonical Semi-Circleand the: Braſen Meridian, 
which is the-diſtance of the. S»bf5ls from the Perpendicular ; 
And 1 find the Gnzemoni al: Semi-Cirele Cur the Colure in 1 7 
Degrees 49 Minutes from the Pole,which is the Heighth thar 
the Style muſt be Raiſed over ths SubHyle ; Therefore | Prick 
olf in the Semi-Circleon the Plain,the diſtance of the Sub##yl 
18 Degrees 40 Migurtes from the Perpendicular Weltward be- 
cauſe this Plain Declines Eaftward::And from the Center A, 
]draw through that Prick the Line A E,which ſhall be the Sub- 
ſyleand fromthis Subſtyle (either Way) I count in the Semi- 
arcle on the Plain 13 Degrees 49 Minutes, and there make 
a Prick: Then from the Center A,I draw through that Prick 
the Line AF,to oy nan Style or Gnomon: Then I let fall 
the Perpendicular F Gupon the Subſtyle A G;fo isa Triangle 
made , which if it be ereted Perpendicularly upon the 
Subſtyle A G,the Style A F ſhall be Parallel tothe Axis of the 
Weorld,and caſt a Shadow upon the Hour of the Day. 

Having made this Dyal, you have made four ſeveral Dyals, 
whereof this is one : And his oppoſite, viz.Nerth Decliting 
Weſtward: 30 Degrees Inclining tothe Horizon 70 Degrees is 
another. The South Declinmg Weft ards 20 Degrees Reclining 
from the Zenith 20 Degrees 1s another: Fi nd his oppoſite,viz. 
North Declming Eaſtwards 30 Degrees Inclining to the He- 
ri20n 70 Degrees is the other, 


PRO B, XL. 


To make aDyal «pon a Declining Inclining Plain. 


TY Precepts for making theſe Dyal: aredelivered in the 
foregoing Probleme: Therefore ' we ſhall at firſt come 
to an Example. 

I would make a Dyal upon a Plain irr Londtns Latitude, De- 
clining from the Seurb Weſtwards 25 rees , and Inclining 
towards the Horizon by the ſpaceof an Arch containing 14 
Degrees. Having firit deſcribed on the Plain a Semi-Circle, 
as was direted Prob. 4. I'Re&ifie -the Glebe, ®uadrant f 

Altitnge 


Book V. Gnomonical Pzoblemes. 


Altitude, Colure, and Howr-Index, as by the ſame Probleme , 
and bring the lower endof the Quadrant of Altitude to the De- 

ree of the Plains Declination,viz. to25 Degrees counted from 
the South Weftwards, and the ends of the Gnomonical Semi- 
Circle to the Degrees of Azimuth between which the Plain lics, 
viz, to 2.5 Degrees from the Weſt Northwardsand 2.5 Degrees 
trom the Eaſt Southwards; and the middleof the Gnomenical 
Semi-Circle to the Degree of the Plains Inclination,viz.. 14 De- 
grees counted from the Zenith downwards on the Quadrant of 
Altitude: Then counting the Degrees of the Gnomonical Sems- 
Circle contained between the middle ofthe ſame and the Brazcn 
Meridian, I find 5 Degrees 30 Minutes ; T herefore I number 
in the Semi-Circle deſcribed on the Plain from the Perpendi- 
cular Weſtward: 5 Degrees 30 Minutes,viz. from B to C, and 


there place the 12 aClock Line, For findingall the Fore-Nogw”* 


Hour diſtances 


I turn the (11 Ya Clock, or till 15 Deg. of the 20. 5 Ycounted from 
Globe FEaſt- ) 10( Equa. paſs through the Me-_) 36. 7( the middle of 
ward; till the } 9g rid. and find the Colure Cut- ) 56.24( the Gnowon Se- 
Index pointstoC 8 Jthe Gnomon Semi-Circle in. 76.31 )mi-circle, 


And theſe are the diſtances of all the Fore-Noon Hour 
Lines,to which ſeveral diſtances I make Pricks on the Wes 
ſide the Semi-circle on the Plain, viz. from B to C. 

The After-noon Hour Lines are found bringing the Colure 
again to the Meridian and the Index of the Hour circle to 12. 
For chen 


a Clock, or till r5 De- ,, 5.20 


turning thel ' countedfrom 
: #orces of the Equator \ '% 2 ! 
__ —_— -: through the Me. el Gr amy 
wards till 4 oF I find the C 19.56 Yof theGnome- 
the Index \s } ww h E 0 J52.30 nical Semicir- 
points to f 5 \7e Cut the Growoni-(' 67.19) 1, 
7 Jeal Semi-circle in $4.63 : 


And theſe are the diſtances of the Afzger-noon Hour Lines 
which alſo Prick down at their reſpective diſtances from the 
Perpendicular Eaftwards, viz.fromB towards D on the Plazm; 
and by drawing Lines from the Center A through all the 
Pricks, I have all the Hour Lines that this Plain will admit of. 

7 Having 


t 
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Having drawn the Hour Lines, I remove the lower end of 
the Gnabene of Altitude to the Deg. of the Horizon oppoſite to 
the Degree it was at before, viz.to 25 Degrees from the North 
Eaftwards, which is ſo much as the Declination is Weſt ward; 
but I let the Gnemonical Semi-Circle ſtand as it did, and turn 
about the Glebe till the Colure Cuts the Quadrant of Altitude in 
14 Degrees counted from the Horizon upwards, which is the 
Inclination of the Plain: Then I find 24 Degrees 3 Minutes 
comprehended between the middle of the Gnomonical Semi- 
Circle and the Breſen Meridian, which is the diſtance of the 
Subſtzle from the Perpendicular : agd this diſtance I count 
Weſtwards on the Plain, becauſe the middle ofthe Semi-Circle 
lies Weſtward: on the Globe, and draw the Line AG throughir 
tor the Subſtyle: And I find the Gnomonical Semi-Circle Curt the 
Celurs in 48 Degrees 5 Minutes,for the Heigth that the Style 
muſt beElevated over the Subſyle.Therefore I make aPrick on 
the Plain 48 Degrees 5 Minutes diſtant from the Subftyle,and 
through thatPrick I draw th2 LineAF to repreſent the S:yle or 
Gnomoen; Then I let fall the Perpendicular F G upon the Sub- 
ftyle AG,fo is there a Triangle made ; which if it be Ere&ed 


*/C 4 


1 
7 
' C 
#/s 
b 
$4 


> a A 
Perpendicularly upon the Sabſffzle A G the Style A F ſhall be 
Parallel to the Axis of the World, and caſt a Shadow uponthe 
Hour of the Day. 

Having made this Dyal you have alſo four Dyals made ; as 
w21l as in the former Probleme: For this is one; and it's oppo- 
fire, viz.North Declining Eattwards 25 Degrees,Reclining 76 De- 
gre2s 15 another; The South Declining Eailwards 25 Degrees 
Incli- 
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Inclining 14. Degrees is another, and-its oppoſite, viz.NorrhDe- 
clining Weftwards 2.5, Degrees Reclming 76 Degrees is another. 


PROB, XIV 


To find in what Place of the Earth any manner of Plain 
that in your Habitaticn zs not Horizontal , ſhall be 
Horizontal. 


was faidin 1 that all manner of Plains however 

Situate are Parallel toſome Country orotheron the Earth: 
Therefore all manner of Plains are indeed Horizontal Plains 
and the diſtances of the Hour Linesto be deſcribed on them 
may be foundas the diſtances of theHourLiaes of the Horizontal 
Dyal in Prob.z.It reſts now to learnin what Place of the Earth 
any Plain that is not Horizontalin your Habitation ſhall become 
Hoizontal : And for help of your Underſtanding herein, 
Take theſe following Rules. 

1. If your Plain be Ere# Dire North, or South, it ſhall be 
an Horizontal in the ſame Longitude at' go Degreesdiſtance on 
the Meridian (counted from the Zenith of your Place) through 
the. EquineH#ial. See an Example of thisin Prob. 4. where I 
have-reduced an Ere# Dire& Dyal, to an Horizontal. Thus an 
Ereit Plain under the Pole. is an Horizontal under the Equater; 
and an Ere# Dire# in 80 Degrees North Latitude is in the fame 

itude an Horizontal at 1 c Degrees South Latitude. An Erett 


Dire& in 70 Degrees North Latitude, is in the ſame 'Zongitude,, 


an Horizontal at 2.0 Degrees South Latitude: and foto any other 
Degrees of Latitude (asaforeſaid) till you come to 4.5 Degrees 
Latitude: where an Ered is an Hers%ontal, and an Horizontsl an 


Ere#: Only as the Hour Lines of the Horizontal being turned 


Dewnwards) are numbred from the Right Hand towards 
the Left, in the Ere& Dire# Dyal they are numbred from the. 
the Left Hand towards the Right. 

2. If your Plain'be Ere4 Declining,it ſhall be an Horizontal 
Plain at that point onthe Globe which is againſt the Degree 
of Declination,found in the Horizon. 

But note, I your Plain Declines Weſtward:s, the Sun comes 
ſooner to the Meridian of it, than » the Meridian of the two 

2 where 
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where it becomes an Horizontal Plain,and that by ſo many 
Hours orMinutes as theDegrees of the ditterence of Longitude 
berween the two Places converted into Tawe amounts to. If it 
Declines Eaft ward, the Sun comes fo much later to the AMer;d. 
of it: And for this Cauſe (thoughthe making this Dyal be the 
ſame with an Horizontal Dyal for anothe Place,yet inReſpet 
of Time) there will be a ditference between them. 


Ex ample , ” 


I would makethe North Dyal Declining Eaft 63 Degrees, as 
in Prob g. by the Plain of the Horizon : Firſt I ſeek in whac 
Place of the Earth it ſhall become an Horizontal Plain: Thus, 
Elevate the Pole of the Globe 51 * Defrees above the Horizon, 
and bring the Vernal Colure to the Meridian;then I count from 
the South Point in the Horizon Eaſtwards 2.7 Degrees, andon 
the Point on the Globe direRly againſt thoſe 27 DegreesI make 
a Prick for the Place where a Plain that Declines 6 3.Degrees 
from the North Eaſtwards at London ſhall be Horizontal ; or 
which is all one, this Declining Plain at London ſhall ly in the 
Horizon of that Prick: This Prick for diſtinion ſake we ſhall 
hereafter call the Horizontal Place: Then by Prob.1. of the Se- 
cond Book,I examine the Latirude and Longitude of this Hori- 
zontal Place,and find Latitude 33 40 South; and Longitude from 
the Colure 33 Degrees, which is the ditference of Longitude 
between Londen and the Horizontal Place: which being con- 
verted into Time, by allowing for every 15. Degrees . Hour 
of Time,gives 2. Hours 12. Minutesthat the Su» comes ſooner 
to the Meridian of the Horizontal Place, than to the Meridian 
of the Plain at London: fo that when itis 12. a Clock There, 
it will be but 9. a Clock 48. Minutes Here; when 12 aClock 
Here, it will be z. a Clock 12.Minutes There, &c. 

Having thus found in what Longitude from London and Lati- 
tude this Plain is Parallel to the Horizon,T feck the diſtance of 
the Hour-lines upon the Plain of the Horizon. Thus,I Elevate 
the Pole ofthe Globe tothe Height of the Pole in the Horizontal 
Place, viz. 33. Degrees 40 Minutes, and bring the Horizontal 
Place on the Globe to the Meridian, and the Index of the Howr 
Circleto 12.ThenIexamine the Degree of the Horizon the Co- 
lure Cuts, and find it 19 * from the Sourb Weſtwards, Thisr 9g 2 

Degrees 
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Degrees repreſents the Meridian Line of the Horizontal Place: 
And alſo the Subftylar Line here at Londen ; Therefore this 
192.Degrees I count from the Perpendicular AB ofthe Plain, 
and from the Center A draw the Line A G through them ; 
Becauſe from this Linz on the Plain all the Hour Lines muſtbe 
numbred, and not (as all along hitherto) from the Perpendi- 
culac of the Plain. Then 


11 a Clock: ortill 15, 10. 2 
turaing the\, 19 /Deg. of the Eque-\ 0.45 
Globe Eaſt- \ gf tir pals through ) 6.12{ counted from 
wards till 8 the Meridian; IC 15.25 the Meridian. 
the Index «| find the Colure )26.11 
pointsto 6\Cut the Horizon{ 40.30 

5 in 60. © 


Andtheſearethe diſtances of the Foor-noon Hour Lines: 
which diſtances I transfer byPricks to the Plain.But as in Prob. 
9 I ſoughtthe diſtances from the Perpendicular or. the Plain, 
ſo now in this Caſe (as was ſaid before) I ſeek them from the 
Subſtyle,& through theſe Picks Idraw Lines fromthe Center,as 
inother Dyals,and theſe Lin. ſhall be the Fore-Noon Hour Lines. 

To find the After-noon Hour diſtances, I bring the Horizon- 
tal Place on the Globe again to the Meridien, and the Index of 
the Hour Circle to 12, and 
turning the 1 Ja Clock, or till 15 Deg. of the f31.5Y 
Globe Weſt , 2 C Equator through the Me- # 46-32 C counted from 
ward; till the 3 bi I the Colare Gut the Ch. 's bn Meridian. 
Index points t9, 4 J) Horizon in 95,37 

And theſe are diſtances of allthe After-noon Hour Lines; 
which lI alfo transfer to the Plain, counting them from the Sub- 
flyle, and draw Lines from the Center A through the diſtan- 
ces; and theſe Lines ſhall be the After-noon Hour- Lines. 

Then from the Subfzle I count the Degrees and Minutes of 
the Latitude of the Horizontal Place, viz. 23 Degrees, and 
through theſe Degrees andMinutes 1 draw the LineAF from 
the Center A. for the S:3le: Then from the Szyle I ber fall the 
Perpendicular FG upon the Subſtyle,ſoistherea Triangle made; 
which if it be ereed perpendicularly upon the Szb+tyle AG, 
the Style A F ſhall be parallel to the Axis of the Forld, and 


caſt a Shadow upon the Hour of the Day. _ 


— o— — Er Ie_— _— 
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2. If your Plain be a Dire# Recliner, Seckin the Longitude 
of your Place thz Complement to- go of your PlamsReclmation. 
For there a Dere# Rechimer becomes an Horizontal Plair. 

4. If your Plain bea Declining Recliner: The Globe and Qua- 
drant of Altitude Retified, Bring y our Habitation on the Ter- 
reflrial Globe to the Meridian, and the Quadrant of Altitade to 
the Declination, as by the Second Rule in this Probleme; and 
count upwards on the Quadrant of Altitude the Reclination,and 
there make a Prick onthe Globe by the ſide of the Quadrant of 
Altitude, for at that Prick on the Globe the Declining Recliner 
ſhall-become an Horizontal Plain; then examine the Latitude of 
that Prick asby Prob. 1 of the-Second Book,and the difference 
of Longitude as by Prob.g.of the Third Bood, and convert the 
difference of Longitude into Time, by allowing for every 1 
Degrees 1 Hours Time,tor m_ Degree 4 Minutes T;me,and fo 
proportionably, ſo ſhall you know what [Hoursand Minutes 
the Sun comes ſooner or later to the Meridian of your Habi- 
tation than to the Meridian of that Place where it becomes an 
Horizontal Plain; Sooner, if the Globe were turned Eaftward; ; 
but Later if it were turned Weftward:. 

Having thus found out where this Plain becomes Horiz.ontal, 
make your Dyal to this Plain, as by the ſecond Rule in this 
Probleme : Find alſo the Style as is there dire&ed. 

5. If your Plain be a Declining Incliner , the Globe and 
Quadrant of Altitude Reftified, Bring the Colure to the Meri- 
dianand the Quadrant of Altitude to the Degree of the Ho- 
rizon oppoſite to the Degree of the Plams Declination,and count 
upwards on the Quadrant of Altitude the Degrees of Inclinati- 
on,and make a Prick there;Forin the Antipodes of that Prick 
(found as by Prob. 29 of the Second Book) that Declining In- 
cliner (hall become an Horizontal Plain. Then find the Lati- 
tude and difference of Longitude of this Antipodes, by the for- 
wer Rule,and make a Dys! tothat Plain,as by the ſecond Rule 
in this Probleme. Find alſo the Style as thereinis directed. 
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PROB. XV. , _ 
> 
To make a Dyal on the Cee'ing of 3Room, where the 
Dire Beams of 1he Sun never come. 


Ind ſome convenient place inthe Tran/ſum of a Window 

to place a ſmall ms iece of Looking-Glaſs, about the 
bigneſs of a Groat, or lefs, fo as it may lie exatly Horizontal : 
The point in the middle of this Glaſs we will mark A, and 


for diſtin&tions ſake (with Mr. Palmer) call ir Nedus. Through 


this Nodus you muſt draw a Meridian Line onthe Floor, Thus: 
Hang a Plumb-line in the Window exaRly over Nodus, and 
the Shadow that the Plumb-line caſts on the Floor juſt at 
Noon will be a Meridiax-line; Or you may find a Meridian- 
line otherwiſe, as by the Preface. Having drawn the Meridian- 
line on the Floor; find a Meridian-line on the Ceeling, thus: 
Hold a Plumb line to the Ceeling, over that end of the Meri- 
dian-linc next the Window; If the Plumber Hang not exactly 
on theAferidian-linzontheFloor remove yourHand on theCeel- 
ing one =P or other,as you ce caule till iedoHang quierly juſt 
over it, and at the point where the Plumb-line rouches the 
Czeling makea mark;,as at B,that mark B ſhall be directly over 
the Meridian-line on the Floor: then remove your Plumb-line 
to the other end of the Meridian-line on the Floor,and find a 
point on the Ceeling directly over it, as you did the former 
point,as at C, and through thele two points B and C on the 
Ceeling ſtrain and ſtrike a Line Blackt with Smal-Coal orany 
otherColour(asCarpenters do)and that Line BC onthe Ceeling 
ſhall be a Merid. line as well as that on the Floor: Then examine 
the Altitade of the Equinettial as by Prob. 6.0t the Second Book 
you did the Merid. Altitudeof the Sun,and faſten aString juſt on 
the Nodus,and remove that String in the Mer:idian-line on the 
Ceeling till it have the ſame Elevation in a Quadrant, that the 
Equino;tial hath inyour Habitation, and through the point 
where the String touches the Meridian-line in the Ceeling ſhall 
a Line be drawn at right Angles with the Merid. to repreſent, 
the Equine#1ial Line.Thus in our Latitnde the Elevation of the 
Equator being 38 * Degrees; I remove the String faſtned to 
the Nodws forwards or backwards in the Meridian-line of the 
Cecling 
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Cezling , till the Plumb-line of a Quadrant when one of the 
Sidesare applygi tothe String,fals _ 383 Degrees,and then 
I find it touch th& Meridien line atD inthe Ceeling: therefore 
at D I make a Mark, and through this Mark ſtrike the Line 
DE (asbefore I did the Merid.Line)to Cutthe Meridian-line 
at Right Angles : This-Line ſhall be the Equino#ial-Line. 
Then I place the Center of the Semi-Circle of Poſiticn upon 
Nodus, and under-prop it fo, that the Flat fide of it may ly 
ParallcltotheString when it is ſtrained betweenthe Nedus and 
the Equmetial,and alſoſoas the String may ly on the diviſion of 
the Semi-Circle of Poſition marked o,when it is held up to the 
Meridian-line in the un Then removing the String the 
ſpace of 15 Deg. in theCircle of Poſition to the Eaſftwards,and 
exte 1ding it tothe Eque. on the Ceeling,where the String touch- 
es the Eqze.there ſhall be a point through which the 1 a Clock 
Hour-line ſhall be drawn:and Removing the String yet 15 Deg. 
further torhe Eaſt wards in theSemi-Circle of Poſition, and extend- 
ing it alſoto the Equator, where it touches the Equator, there 
ſhall bea point through which the 2 a Clock Hour-line ſhall 
be drawn.Removing theString yet 15 Degrees further to the 
Eaſtward: inthe Semi-Circleof Poſition, and extending it tothe 
Equator, there ſhall be a point through which the 3 a Clock 
Hour-line ſhall be drawn: The like for all che other After-Noon 
Hour Lines ; 1o oft as the String is removed through 15 De- 
grees on the Semi-Circle of Poſition, lo oft fhall ic point out the 
After-Noon diſtances in the Meridiam-line on the Ceeling. 
The Situation of the Semi-Circleof Poſition cannot conveni- 
ently be ſhewn in this Figure, unlefs it be drawn by theRules 
of Perſpettive; neither if it were,would it ſuit with the other 
Demonſtrations,exceptthey weredrawnby the ſame Rules alſo 
which todo would be hard for young Learners to undeſtand: 
Therefore I have left out the Semi-Circle of Poſition in this Fi- 
wre, and refer you for a Demonſtration thereof to the ſixth 
oblem; for even as the Lines drawn through every 1 5 De- 
_ of the Semi-Circle of Poſition there denote in a Comingent- 
ine the diſtance of any Hour-line from the Meridian-line , c- 
ven ſo a Line drawn through every 15 Degrees of the Semi- 
Circle of Poſition poſited (as atoreſaid) point out the Equinottial- 
line on the Cecling the diſtance of each reſpe&ive Hour-line 
from the Meridian-line. 
Having 
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Having thus found out the points in the Equazor through 
whichthe After Noon Hour-lines areto be drawn, I may find 
the Fore-noon Hour diſtances alſo the ſame way,wviz.by bring- 
ing the String tothe ſeveral 1 5 Degrees on the Weſt Side the Se- 
mi-Cirele of poſition; orel{el need only meaſurethediſtances of 
each Hourdiſtance found inthe Equator from the Meridian-line 
on the Ceeling ; forthe ſamenumber of Hours from 12 have 
the ſame diſtance in the Equine&#ial Line onthe ohter ſide the 
Meridian both before and After Noon: The 1 1 a Clock Hour 
diſtance isthe ſame from theMeridiar-line with the r a Clock 
diſtanceon the other ſide the Merid.the io a Clock diſtance,the 
ſame with the 2 a Clock diſtance,the g withthe 3,c.And thus 
the diſtances of all the Hour Lines are found out on the Equa, 

Now if the Center of this Dyal lay withinDoors you might 
draw Lines from the Center through theſe Pricks in the Equa. 
and thoſe Lines ſhould be the Hour Lines,as in other Dyals:But 
the Center of this Dyallics without Doors in the Air,and there. 
fore not convenient for this purpoſe: fo that for drawing the 
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Hour lines you muſt conſider whatAngleeveryHour Lineinan 
Horizontal Dyal makes with the Meridian; that is, at what di- 
ſtance inDegrees andMinutes theHour Linesof an Horiztontal 
DyalCut the Meridian;which you may examine as byProb. 3.tor 
an Angleequal to the Complement of the ſame Angle, muſt 
cach reſpe&iveHourLine with the Equator on theCeeling have. 
Thus uponthe point market for each Hour diſtance jn the E- 
winetlial Line onthe Ceeling, I deſcribe the Arches I,II,III, 
V,as in the Figure, and finding the diſtance from the Merid:- 
an of the Hour Lines ot an #or1zontat Dye! to be according to 
the third Protbleme. Thus 


I I 1.40 , Whale Com ( 78.20 
| The Y : Clock oro I5 bo tO. ) 65. 45 
3 38. 14099 is Fl, 56 
| 63.36 36,24 
I 8 in a Quedrant of the lame Radius with thoſe Ar- 
ches already drawn from the Equinetial Line. 


j 78.20 
for the {2 La Clock Hour 05-45 
3 $2.50 "0 
” . 2 


and cramtir theſe diſtances es Arches drawn on the 
Ceeling: For then ſtraight Lines drawn through the mark in 
the Arch,andthroughthe mark in the Equator,and prolonged 
both waies to a convenient Length, ſhall be the ſ.y2ral Hour 
Lines (aforeſaid; ) And when the Sn Shines upon the Glaſs 
at Nedus, its Bzams ſhall refie& upon the Hour of the Day. 


PROB. XVL 


To make a Dyal apon a ſolid Ball or Globz, that ſhall 
ſhew the Hour of the Day without a Gnomon, 


3Y Equino#ial of this Globe, or ( which 1s all one) the 
middle Linc muſt be divided into 24 equal parts, and 
Marked with 1,2,3,4,&c.to 12 andthen beginning again with 
1,243,0c.t0 12.Then if = Elevate one of the Poles lo many 
Deg. above an Heorizontal-Line as the Pole of the World isEleva- 
ted above the Horizon in your Habitation , and place one of 
the 12 directly to Behold the Nerrh, and the other to Behold 
the 
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the South: when the 
Sun Shines on it,the 
Globe will be divided 
into two Halts, the 
one Enlighted with 
the Serine and the 
otherShadowed:and 
where the Enlight- 
ned Half is parted 
trom the Shadowed 
Half, there you ſhall 
find in the Equi- 
notial the Hour of 
the Day ; and that 
on two Placeson the 
Ball; becauſe the E- 
guinottial is Curt in 
two oppoſite Points 
by the Light of the 
Sun. 

A Dyal of. this 
Sort was made by 
Mr. Fobn Leek, and 
ſet up on a Compo- 
ſite Columneat Lea- 
den Hall Corner in 
London, in the Ma- 
Joralty of Sr. TFobn 
Dethick , Knight. 
The Figure whereof 
I have inſerted, be- 
cauſe by a pretty 

iece of Ingeniety, 
a" may perhaps 
ſtand ſomeLover of 
Art in ſtead cither 
for Imitation , Or 
help of Invention. 
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PROB. XVIL 


To make a Dyal upon a Glaſ; Globe, whoſe Axis ſhall 
caft a Shadow upon the Hour of the Day, 


Irſtdivide the Equino#ial of your Globe into 1 4.equal parts; 
and having a Semi-Circle cut out of ſome Braſs plate, or 

thin Wood, to the ſame Daimeter your Globe is of, or a very 
lictle wider : Apply this Semi-Circle to the Globe, ſo-asthe up- 
peredge of each end of the Semi-cirde may touch the Poles of 
the Globe, and the middle of the Semi-circle may at the ſame 
edge Cut throngh ſome diviſion made inthe Equinotial: for 
then aLine drawn by the edge of theSemi-circle thus poſited 
fuall be a Aeridiawline: The fame way you muſt draw Merid- 
« lines through every divifionofthe Equine#:al,and fetFigures 
to them, beginning with 1,2; 3,4,&c.to 1 2,and then beginning 
again with 1,2,3,4,c.to 12 again. This Globe being made of 
Glaſs , and having an Axis of Wyer pafling through it from 
Pole to Pale, will be an Horizontal Dyal all the Worldover,if its 
Axis be ſet Parallel co the Axis of the World in the ſame Place; 
and one of the Meridians marked 12 be ſet ſo asir may direct- 
ly behold the North point in Heaven, and the other the South 
pointin Heawen,for then the Axis of theGlobe ſhalt caft a Sha- 


dow upon the Hour of the Day. 
And if you divide the uper Half of the G/aſ; Globe from the 
under half,whien the Axi; ſtandsParalleltothe Axis of theWorld 


by a Circle drawn round about the Globe, that Circle ſhall re- 
preſent the Herizon:and the Meridian-lines drawn one the Globe 
ſhall be the Hour-lines, and have inthe Horizontal Circle the 
ſame diſtance from the 12 a Clock Line that the ſame.reſ- 
pedtive Hour Line was found to have,as by Prob. 3.of this Book. 
But becauſe the Shadow of this Axis will not be diſcerned 
through the Glaſs Body, therefore you may with Water and 
White Lead ground together lay a Ground on the Inſide 
of the under Half of the Glaſs to the Horizomal: Circle (as 
Looking-glaſs-makers do their Looking-Glaſles with Tinf@/) 

for thenthe Shadow will appear. 
Such a Glaſs Globe Dyal had Robers Titchborn, once Lord 
Mayor of London, ſtanding in his Garden ſupported by Alas. 
, The End of the Fifth Bock. The 
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The Sixth BOOK, 


Shewing the Practical Ule of the 


GLOBBS. 


Applying them tothe Solution of 


Spherical Triangles. 


—— 
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HE Solution of Spherical Triangles is to know 
| the Length Fo Sides, © the Width of their 
ag S. Theſe have already by many Learned 
Men been Taught tobe performed by a Canon of Sines 
and Tangents; and alſo by many Inſtruments, Some ſer - 
ving as Tables of Sines and Tangents ; ſuch as are the 
Sectors, Scales, the Spiral Line, (Sc. And others Serving 
fo repreſent the Globe:ſuch as be theMathematical Jew- 
el, Aſtrol-bium Catholicum, and ſeveral other Projeti: 
ons of the Sphear. But none hath as yet Taught the So- 
lution of Spherical Triangles &y the Globe it Self ; 
though it be the moſt Natural, and moſt Demonſty ative 
Way of all, and indeed ought firſt to be learnt before the 
Learner enters upon any other Way. 
To this Authors of Trigonometry agree; for the moſt of 
them in their Books grve Caution that the Learner he 
already 


© 
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already ſufficiently grounded inthe Principles of the 
Globe: For thoſe Lines or Circles which either in Tables 
or 0: her Inſtruments you force your Imagination to con- 
cerve, repreſent your Line or Circle in Queſtion, thoſe 
Lires and Circles (1ſ1y) you have Attually and Natu- 
rally deſcribed on theGlobe}® therefure may at aSingle 
Operation,or perhaps only by a ſuddenlInſpettion, have 
an Aniwer annexed, according as the Nature of your 
Queſtion ſhall require: and that more Coptouſly than by 
Tables of Sines and Tangents: For therein you find but 
oneQueſtion at once Reſolved. But by theGlobe you have 


alw ys two Reſolved together. 


Of the Parts and K nes of Spherical Triangles. 
THEOREMS. 


I LL Spherical Triangles are made of fix Parts; Three 
| Sides and tree Angles. The Sides are joyned toge- 
therat the Angles,and Mzalured by Degrees of a Great Circle 
from one end to the other. The Angles are the Diſtance 
of the two joyned Sides : and they are allo meaſured by an 
Arch of a Circ'e, deſcribed on che Angular Point. If any 
Three of theſe Parts be Known, the reſt may be Found, 

2. A'l Spherical Triangles are cither Right Angled or G:- 
lique Angled. A Right Angle contains 9o Degrees : An O6- 
lique Angle either More, or Leſs. 

2. If a Spherical Triangle have one or more Right Angles; it 
x. called a Right Angled Spherical Triangle. But if it have no 
Right Angle; it is called an Oblique Angled Spherical Triangle. 

4 If an Oblique Spherical Triangle have one zngle Greater 
than a Right Angle, it is calledan Obruſe Angled Spherical Tr;i- 
angle. Bur if it have no Av»gle Greater, it is called an Acute 
. Angled Spherical Triangle. 

5. In Right Angled Triangles the Sides including the Right 
Angle arecalled Legs: And the Side Oppolite to the Right 4» 

gle 
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ele is callzd Hypothenuſa. Thus the Sides C 
ARand AC in the following Triangle are ; 
called £:gs; and the ſides BC is called Hy- 


by put he mui 4. 


6. In a Right angled Spherical Triangle  — B 
one of the Legs are called Baſe ; the other A 
Perpendicular : Thus che Lee AB is Baſe : and the Leg CA 
Perpendicular. But the Terms may be Varied : for the Baſe 
may be made Perpendicular, and the Perpendicular Baſe. Alſo 
Oae of the ad;acent Angles is called the Angle at the Baſe; the 
other the Angle ar the Perpendicular : Thus the Angle B is cal- 
l:d rhe Angle at the Baſe: The Angle C the Angle at the Per- 


penducular, 


PROB. II. 


The Legs of a Right Angled Spherical Triangle given, 
tv find the Hypothenuſa, and the two other Angles. 


T4 Baſe of a Right Angled Spherical Triangle ſhall in this 
following Treatiſe be always placed on a Meridian, the 
Perpendicular on the Equator, the Hypot »-:u/4 on the Quadrant 
of Altitude, and th2 Angle at the Baſe {va\! be meaſured in an 
Arch of the H:rizon. 

Elevate the Equine#1ial into the Zenith, io ſhall the Poles of 

the Globe lie in the North and South Points of the Horizon. 
Then count from the Equinettial on the Meridian, if you 
uſe the Terreſtrial Globe; or on the Vernal Colure, if you uſe 
the Czleſtial, becauſe they are divided from the Equino#1al 
cither way into go Degrees; and Becauſe from thence the De- 
grees of the Equineial are begun to be numbred: Count ( I 
lay)from the Equinodial the number of Degrees the Baſe con- 
rains, and there make a Prick : Then count in the Equinettal 
from che Fir#t Meridianthe number of Degrees the Perpendicular 
contains, and make there a Second Prick: Bring that Second 
Pricktothe Brazen Mcridian,loſhall the Firft Meridian be ſepa- 
rated from the Brazen Meridian by the quancity of an Arch equal 
to the meaſure of the Perpendicular : Then having the wo 
drant of Altitude {crewed in the Zenith, Turn it about till the 
ſide of it Curthe Prick mad2in the Firi# Meridian; fo ſhall the 
. Triangde 
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Firſt Meridian between theEquine#ial and the Quadrant of Al 
titude, the Perpendicular in the Equinottial between the Fir 
Meridian and the Braſen Meridian; and the Hyporhenu/a onithe 
Quadrant of Altitude between the Zemirh andthe Firft Mcridiaen; 
and the number of Degrees between each of theſe reſpeRive 
Arches ſhall be the Mcafure of eachrefpettive Side. ' For the 
Angles, The Right Angle is known tor be go Degrees, by the 
Second Theorem 11 the Preface. The Meaſure of the Angle at 
Perpendicular is numbred between the £4a3t Point in the Horit. 
and the Graduated edge of the" Quadrant of Altitude : Bat to 
find the Angle at the Baſe you'muft turn the Tr;angle, making 
the Perpendicular Baſe, and the Baſe Perpendicular. 


Example. 


Having thetwo Legsgiven AB 79 Negroes 15 Minutes,and 
CA 2 3 Degrees 8s Minutes, I would find the Meaſure of the 
Hypothezuſa CB, and the Angles B,C. | | 

he — Elevated as before, I make AB Baſe.,and C 
A Perpendicular, counting in the Fir/# Meridian from the Equi- 
noial 79 Degrees 1 5Minutes,and there I make a Prick: Then I 
number inthe Equine#ial from the Firſt Meridian 23 Degrees 
8 Minutes the Length of the Perpendicular, and there I make a 
Second Prick: This Prick 1 bringtothe Brazen Meridian, {ois 
the Firſ® Meri- 


dian leparated . bas 
from the Brazes \n, —_ I 
Meridian ſomany = | —_— MH 
Degrees and M1- 5 of 

nutes as is the- .v __ 5 


Length of the 


Perpendicular CA: Then I ſcrew the Quadrant of Altitude to 
the Zenith, viz, diretly over the Equinottial, and move it a- 
bout till —_— it routh the Prick made in the F.r/#Meri- 
dian: So isthe'Triangle made onthe Globe: And the number of 
Degrees and Minutes of the Quadrant of Altitude comprehend- 
IL ES Firſt Meridian indthe Zemthisthe Meafureof 
the  HypothenuſaCB ; which"in this Example is $0 Degrees 
8 Minutes: The number of Degrees in the Horizon _ 


Triensl he repreſented on theGlobe. The Baſe ſhall lie on the 
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hended between the Equine#ial and the Quadrant of Altitude 
istheMeaſure ofthe Anglc C,85 Degrecs,44 Minutes:the Angle 
A is a Right Angle.go Degrees: Ando find the Angle B Turnthe 
Triangie(all but the Letters;) Thus as before AC was Baſe,fo 
now I makeBA Baſe; and as before AB was Perpendicalar, 10 
now CA. ſhall be Prependicular: ſo is your Triangle Turned. 
Now, as before I counted 79 Degrees 
15 Minutes from the Equinodial on the © 
Firft Meridian, which was the Length of 
that Baſe, ſo now I count 23 rees 8 
Minutes on the Firſt Meridian, which is 
the Length of this Baſe, and there(as be- 
fore) I make a Prick; and as before I 
counted 23 Degrees 8 Minutes on the E- 
quinodial from the Firſt Meridian, which 
was the Length of that Perpendicular ; 
ſo nowTIcount 79 Degrees 15 Min.on the 
Equinottial, which is the Length of this 
Perpendicular ; and there I make a Prick 
on the Equinodial : Then Þ& bring this 
Prick (as before to the Brazen Meridian,lo | 
ſhall che Firſt Aeridian be diſtant (as be-  / «© ©.— 4 
fore) from the Brazen Meridian lo many 
Deg. and Min. as is the Length of this Per- | 
pendicular, viz. 79. 15. Then having the Quadrant of Altitude 
1:rewed tothe Zenith, I curnit abouttillthe Edgeofittouch the 
Prick made in the = Meridian at 23.8.diſtant from the Equi- 
not#ial;{o isthe Triangle Turned:And fo ſhall the Arch of the Ho- 
ri20x,comprehended between the Equinofial and the Quadrant 
of Altitude be the Meaſure of the AngleBC.z 3.30.you alloſee 
the Meaſure of the Hyporbenuſa BC $0. 8. on the Quadrant of 
Altitude, counted. between the Zenith and the Firtt Merid. 


PROB. IL 
A Leg and the Hypothenuſa given, to find the Reſt. 


xemple. The Leg given ſhall be CAinthe former Trian- 
gle 23 Degrees 8 Minutes, The Hypothenuſa C B 80 De- 
rees 8 Minutes. The Equinodial and Quadrant of Altitude 
eified,as by the laſt Probleme; Number the Leg De 23 
recs 
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Degrees 8 Minutes 01 the Equine#ial from the Firft Meridian, 
and there make a Prick; Bring this Prick to the Brazen Mer:- 
dian; Then number on the Quadrant of Altitude the Hypothe. 
nuſa BC 8o Degrees 8 Minutes from the Zenith towards the 
Horizon, and make there on the Edge ot the Quadrant of Alti- 
tude another Prick: Then turn the Quadrant of Alticude about 
till the Prick made on the Edge of it touch the Firſs Meridian, 
{oſhall the Triangle be made: 'The Arch of the Equinettial com- 
prehended between the Firſ# Meridian and the Brazen Merid. 
ſhall repreſent AC the Perpendicular; the Arch of the Quadranr 
of Altitude comprehended between the Zenith and the Fir/# 
Merid. ſhall repreſent BC the Hopothenuſa; and the Arch of the 
Firft Meridian, comprehended berween the Equinotial and the 
Quadrant of Altitude ſhall repreſent BA the Baſe, which was 
one Leg ſought,and is(as you will find) 79 Degrees r 5 Minutes: 
The AngleC you will find in the Horizon 85 Degrees 44 Mi- 
nut& : "The Angle A is the Right Angle 9o Degrees : And to 
find the Angle ſ ou muſt Turn the Triangle, as you were 
directed in the former Probleme. 


IROB. IL 
The Hypothenuſa and an Angle given, to find the Refi» 


nt ———_—_—_ 


H2: «, wang gi-en ſhall bz BC of the Triangle inProv. 

I. 80 Degrezs 8 Minutes. The Angle given ſhail bz C,S5 
Degrees 44 Minutes : T he Globe and Quadrant of Altitud: Re- 
&ihed my Prob.1.count the given Angle $5 Degre:s 44 Mi- 
nutes on the Horizon from the Equinott1al, and there place the 
Quadrant of Altitude : Then turn about the Globeti.l the Fir # 
Meridian touch Yo Degrees 8 Minutes of the Quadrant of Ali 
tule counted fromthe Zenich downwards,foſhall the Triangle 
be made onthe Globe: 'T he Arch of the Equator comprehend- 
ed between the Fir Meridian and the Brazen Meridian ſhall 
ſhew the Length ofthe Perpendicular CA 23 Degrees 8Minures; 
the Arch of the Firft Meridian comprehended between the 
Equimclial and the Quadrant of Altitude ſha'l'tew the Length 
ot th2 Baſe AB 79 Degrees 15 Minutes, the Rig Li Angle made 
at the InterieRion of the Prazen Meridian anti the Equinottial 
is 90 Degrees: and to find the Meaſure of the Angle B you 
muſt 'Turn the Triangle, as you were direRted Prob. 1. 
Bb 2 PROB- 
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| PROB. IV. 

A Leg and Angle adjoyning given,to find the Reft. 
JN the Triangle of Prob. 1. the Leg given ſhall beCA 23 De- 

grees 8 Minutes, the Angle adjoyning ſhall be C 85 ; 
44 Minutes: The Globe and Qudrant of Altitude Retified,as by 
Prob. 1. I turn about the Globe till the Firſt Meridian be diſtant 
from the Brazen Meridian 24 Degrees 8 Minutes,theLengrh of 
the Leg CA: Then I count in the”Horizon from the Equrnotti- 
al 85 Pezrecs 44 Minutes,the Meafure of the Angle C;lo is the 
Triangle made on the Glebe. The Arch of the Firſt Meridian 
comprehended between the Quadrant of Altitude and the E- 
eutnctial ſhall ſhew the Length of the Baſe AB 59 Degrees 1 
Minutes; The Arch of the Diolrans of Altitude comprehendey 
berweenthe Zenith andthe Firſ# Meridian ſhall ſhew the Length 
of the Hypetbenuſa C B Yo Degrees 8 Minutes; The 'Right 
Angle madeat the Interſ:tion of the Equine#ial and the Bra- 
zen Meridian is 90 DegreS: Ant to find the Meaſure of the 
/ingle B, you mult Turn the Triangle, as you were directed 


Prob. 1. 
PROB. V. 
A Leg and the Angle oppefite given, tofind the Reff, 


N the Triangle of Prob. 1. the Leg given ſhall be AB 959 De- 
greesI5 Mares che Angle oppolite ſhallbeC 85 Degrees 
4.4 Minutes. The Globe and Quadrant of Altiude Reftified, as 
by Prob.1. I bring the Quadrant of Altitude to 85 Degrees 15 
Minutes of the Horiz.n, the Meaſure of the Angle C: ThenlT 
Turn the G/cbe till 79 Degrees 15 Minutes of the Firſt Meridian 
(whichis the Meaſure of the Leg AB) touch the Quadrant of 
Altitude , 1ois the Triangle wh, on the Globe. The Arch of 
the Equine&ial comprehended berween the Fir/# Meridian and 
the Brazen Meridian ſhews the Length of the Leg CA x 3 De- 
grees $ Minutes; the Arch of the Quadrant of Altinde compre- 
hended between theZenith and the Firſt Meridian,ſhall ſhew the 
Length IE rnys C3 80 Degrees 8 Minutes: The Right 
Angle made at the InterſeRion of the Equinettial and the Bra- 
zen Meridian is 90 Degrees: And to hnd the Meaiure of the An- 
£eB,you muſtTurn the Triangle,as you were direted nt rob. 1, 
PROB, 
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, » PROB.VL., ,, 
The Angles grven td fiulthe Sides, 


N this Ca/eYou muſt Turn the Angles into Sides,makingan 

Oblique Triangle on the Glebe, whole Sides ſhall be equal 

to the given Angles: fo ſhall the Angles of this Triangle found, 
be the'Meaſure of the Sides required. 


Example. 


In the Triangle of Prob. 1. The Angle A is go Degrees, the 
Angle B 23 Degrees 30 Minates, the Angle C 85. Degrees 44 
Minutes : The Globe and Quadrant of Altitude ReRtitied as by 
Prob. 1. I ſet the Right Angle A 9a Degrees on the Brazen Me- 
ridian between the Pole and the Equinottial; For the Angle BL 
number downwards on the Quadrant of Altitude 23 Degrees 
30 Minutes, which ſhall be the Side repreſenting that Angle: 
tor the AngleC Inaumber on the Firſt Meridian from the Pole to- 
wards the Equinotial $5 Degrees 44 Minutes, which ſhall be 
the Side repreſeating that Angle : Then T turn the Glebeand 
Quadrant of Altitude till I can joyn the 23 Degrees 3o Minutes 
(counted before on the Quadrant of Altizude ) and this 85 Deg, 
44 Minutes (counted in the Firſ# Meridian) together; So is a 
Triangle made on the Gl:be,wholeSides being equalto the Angles . 
given,ſhall have its Angles equaltothe Sides Required: Thus the 
Arch of the Equino&1al contained between the Firft Meridian 
and the Brazen Merid. ſhall be found 2 3. $. the Meaſure of the 
Side AC: the Arch of the Horizon betweenthe neareſt Poleand 
the Quadrant of Altitude fhall be found 79. 15. the Meaſureof 
theSideBA: And to find the HyporbemuſaBC,you have now Datd's . 
enough; eitherto hind it _ ſome of the former Problemes ; 
or elſe you may find it by Turning the Triangle; as by Prob. x. 

Theſe Caſes of Right Angled Spherical Triangles may be 
Wrought otherwayes by the Globe, if you alterits Poſition,ma- 
king the North or Serb Points of the Horizon Zenith; or elle 
the Poles of the World,or the Poles of the Ecliprick; and ule the 
Circle of Poſition inſtead of the Firſt Meridian orCircles of Lon- 
eitude.But theſe Inſtructions together with a little Praticeare 
(I judge) ſufficient: Therefore l ſhall refer Varieties to the ſtu- 
dics of the induſtriovs Student, og 
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Of Oblique Triangles. 


PROB, VII 
The three Sides given, to find the Argles, 


ELevate the Pole of the Globe above the Herizen to the com- 

plement of one of the given Sides,and ſcrew the Quadrant of 
Altitude in the Zenith,ſo ſhall that given Side be comprehended 
between the Pole and the Quadrant of Altitude; Then count 
from thePole upon the Firft Meridian theMealure of the Second 
Side, andthere make a Pri&k: Count allo fromthe Zenirh upon 
the Quadrant of Altitude downwards the Meaſureof the Third 
Side, and make there on the Edge of the Quadrant of Altitude 
another Prick; Then turn the Globe and Quadrant of Altitude 
till you can joyn theſe rwo Pricks together,ſo ſhall your77iangle 
be made on the Globe: And thenthe number of Degrees of the 
Equinofial comprehended between the Fir? Meridian and the 
Brazen Meridian ſhall be the Meaſure of the Angle at the Pole: 
The Arch of the Horizon contained between the _— of 
Altitude and the interſeRion of the Brazen Merid.with the Hori. 
2on on the ſide the Pole is Elevated, ſhall be the Mealure of theSe- 
cond Angle. For finding the Third, Turn theTriangle,asbyProb.r. 


Example. 


In the Triangle A B C annexed, The S:4e AB contains 38 
Degrees 30 Minutes, the Side BC 25 Degrees, and the Side A C 
60 rees ; I would Meaſure B 
theſe Angles; 1 place one of : 
theſe Sides upon the? Merid.wiz. ; 
AB 38.30.The Complement of 
3$.30.is 51 De.zoM. Thereforel 
Elevate the Pole 5 1.30.abovethe © 
Horiz.lo ſhallthe Zenuh be dith A 
ant from the Pele 58. 30. herel ſcrew the Quad. of Altitude in 
the Zenith and count downwards on it the Meaſure of 
the SideBC 25Degand there I make a Pr'c'i:then trom the Pole 
I] count 
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I coupt on the Firft. Meridian 60 Deg. the Meaſure of the Side 
AC, and there I makeanother Prick: T hen turn the Globe and 
Quad. of Altitude backwards or forwards till theſe two Pricks 
are joyned together; ſo ſhall the Triangle A BC be made onthe 
G lobe: The 4rch of the Brazen Meridian comprehended between 
the Pole and Zenith ſhall repreſent the Side AB; the Arch of the 
Quadrant of Altitude comprehended between the Firft Merid. 
and the Breten Ateridian ſhall repreſent the Side B C; and the 
Avch of the Firſt Merid. comprehended between the Pole and 
the Quadrant of Altitude ſhall repreſent the Side A C; The Pole 
ſhall repreſent the Angle A, the Zenith the Angle B, and the 
interſe&tionof the Firſt Meridian with the Quadrant of Altitude 
ſhall repreſent the Angle C.The Angle at the Pole is Meaſured 
in the Equator; for the Degrees comprehended between the 
Fir#t Meridian and the Brazen Meridian being 17 Degrees 
15 Min. ſhews 17 Degrees 15 Minutes to be Meatare the 
Angle A: The Angle at the Zenith is Meaſured in the Horizon; 
for the Degrees comprehended between the Interſection ofthe 
Brazen Meridian with the Horizon on that ſide the Pole is Elewa- 
red being 142 Degrees: 42 Minutes, ſhews that 142 Degrees 


42: Minutes is the Meaſure of.the Angle B. Thus two Angles 


are found ; the Third is wanting :- which I find thus : 

I Turn the Triengle,placing either A or Cinthe Zenith. F x. 
ample. I place 4 at the Zenit, which before was at the Pole ; 
{o thall C be at the Pole,and B at the InterſeRtion of the 7 4 
Merid. and the Quadrant of Altitude,and the Side A C ſhall 


comprehended between the Pole and Zenith: The Sides AC con. 


rains 60 Degrees ; its Complemene to go is 30 Degrees; there- 
fore I Elevate the Pcle of the Globe 30 Degrees above the Ho- 
r7iz0n; ſo ſhall 60 Degreesbe in the. Zenith; therefore to 60 De- 
grees I ſcrew the Quadrant. of Altitude and count on it down- 
wards the meaſure of the other Side next the Zenith, wiz.' 28 
Degrees 30 Minutes ; and there I make a Prick: Then from the 
Pole on the Firſs Meridiani count the Meaſure of the Laſt Side, 


wiz%.2.5 Degrees, and there I make another Prick: Thea Lturn . 


theGlobe and Quadrant of Altitade(as before)rillthele ewo Pricks 
joyn; ſo is the Triangle Alrered on. the Globe: For the Arch 

the Brazen Meridian comprehended between the. Pole and 
Zenith which before was 38 Fo Minutesis now-60.De- 
grees; the 4rchof the Quadrant of Altitude comprehended be- 


week. 


— 
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tween the Firſt Meridian andthe Brazen Meridian, which before 
was 25 Degrees,isnow 38Degrees 30 Minutes,and the Arch of 
the Firf Meridian comprehended between the Quadrant of Al- 
titude andthe Poleqwhich before was 60 Degreesis now 25 De- 
Thus the Angie C being now at the Pole, its Meaſure 
is foundinthe EquinoG&ial,yiz.the Arch comprehended between 
the Firſt Meridien and the Braſen Meridian which is 25 Deg. 
24 Minutes; and the Meaſure of the Angle A,which is now in 
the- Zenith : having its Sides the one an Arch of the Brazen 
Meridian the other an Azimuth (or which is all one) an Arch 
of the Quadrant of Altitude, is Mcalured in the Horizon, as all 
Azimutbs are, and found 17 Degrees 15 Minutes, as before. 


FROB. VIIL 


Two Sides and the Angle contained between them given 
to find the Reſt. 


E Xample, In the former Triangle I have given the Sides A 
—- B, 38Deg. 30 Min. AC, 60 Deg. and the Angle A 17 
Deg. 15 Min. I Elevate the Pole of the Globe to the Comple- 
ment of one of the given Sides; ſuppoſe the Side A B, which 
being 38 Deg. 30Nlinutes Complement to go Deg.is 5 1.Deg. 
30 Min. fo {Ki the Zenith be diſtant from the Pole 38 Deg. 
30.Min. the Meaſure of the Side AB: The other Side is 60 Deg. 
this 60 Deg. I count from the Pole in the Firſt Meridian, and 
there Imakea Prick: The Angle given is 17 Deg. 15 Min. 
this I count inthe EquinoF#ial from the Firf# Meridian,and this 

reeand Minute in the Equinot##ial I bring tothe Brazen Me- 
ridian, fo ſhall the Fir# Meridien be ſeparated from the Brazen 
Meridian 17 Deg. 15 Min. Thenl ſcrew the Quadrant of Al- 
titude to the Zenuth,and wi, wap Side of itto the Prick made 
inthe Firſ# Meridian: (o ſhall the Triangle be made on the Globe. 
Thento find the unknown Side BC,I count the number ofDeg. 
on the Quadrant of Altitude contained between the Zenith and 
the Firſt Meridian,and find 2 5 whichis the Meaſure of the Side 
BC:Tofind the Meaſure of the Angle B,I count thenumber of 
Degrees contained betweenthe interſefion of the Merz;d. with 
the Horizon on that ſide the Pole is Eleyated and the Quadrant 
of Altitude, and find 142 Deg. 42 Min. which is the Meaſure 
of the Ang/eB: And tohad the. Angie C,I Turn the Triangle, 
as in Prob. 7. PROB. 
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PROB, IX. 


Two Sides and an Angle oppoſite to one of them given to 
find the Reſt. 


FE Xample. In the Triangle in Prob. 7. the Sides given are A 
B 38 Degrees 30 des and A C 60 Degrees : The 
Angle given oppoſite to AC is B 142 Degrees 42 Minutes: I &- 
levate the Pole to the Complement of one of the given Sides; 
ſuppoſe AB, which being 38 Degrees 30 Minutes, its Comple- 
ment togo Degrees is 5 1 Degrees 30 Minutes; ſois the Zenith 
diſtant fromthe Pole 38 Degrees 30 Minutes: To this 38 Deg. 
30 Minutes I ſcrew the Quadrant of A/titude,and count in the 
Horizon from the Interſection of the Meridian with the Hori- 
ze 0n that ſide the Pole is Elevated the Meaſure of the given 
Angle B, vis. a Degrees 42 Minutes, and to this number of 
Degrees and Minutes of the Horizon I bring the Edgs of the 
Quadrant of Altitude ; then I count in the Fir ft Meridian from 
the Pole the Meaſure of the Side A C 60 Degrees; and there 1 
make a Prick and turn aboutthe Globe till that Prick come to 
the Edge of the Quadrant of Altitude, (o is the Triangle made 
on the Globe: the Degrees of the Quadrant of Altitude com- 
prehended between the Firſ# Meridian and the Zenith being 
5 Degrees, is the Meaſure of the Side B C: The Degrees ot 
of the EquineGial comprehended between the Firft Meridian 
and the Rrezes Meridian being 17 Degrees 15 Minutes, is 
the Meaſure of the Angle A: and for finding the Meaſure of 
the Angle C, I Turn the Triangle, as in Prob. 7. 


PROB. X. 


Two Angles and the Side comprebended between them 
given, to find the Reft. 


FE Xample. In the Triangle of Prob. 7. the Angles given are 

A 17 Degrees 15 Mijnutes,and B 142 Degrees 42 Minutes, 

the Sade comprehended berween them is 38 Degrees 30 

Minutes;I Elevate the Poleto the Complement of the Side AB, 

which being 38 Deg. 30 AR = its Complement to go De- 
C 


grees 
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grecs is 51 Degrees 30 Minutes,ſo is the Zenith diſtant from 
the Pule 38 Degrees 30 Minutes ;to this 38 Degrees 30 M. I 
{crew the Quadrant of Altitude, and count in the Herz. from 
the InterſeRion of the Meridian with the Hcrizon on that fide 
the Puleis Elevated che Meaſure ofthe given Angle B, vis. r 4.2 
Degrees 42 Minures,and to thisnumber of Deg. and Minutes 
of the Herizon I bring the Edge of the Quadrant of Altitude ; 
then I turn about theGlube till the Firſt Meridian is diſtant from 
the Brazen Meridian 17 Deg. 15 Minutes of the Equino#;al 
which is the Mcaſure of the other given Angle So fball the 
Triangle be mace on thz2 Glob2: and the Arc of the Quadrant 
of Altizutde comprehended betwzzn the Firſt Meridian and 
the Zenith ſhall be the Meaſure of the Side BC 25 Degrecs , 
andrhe Arch of the Firf#t Meridian comprehended between the 
Tole and its Interſe tion with the Quadrant of Altitude ſhallbe 
the Meaſure of the Side AC 60 Degrees. The Meaſure of the 
Angle C is found by Turning the Triangle, as itt Prob. 7. 


PROB. XL 


Two Angles and a<ide eppoſiie to one of them given, to 
find the Reſt. 


PE Xomple. In the Triangle of Prob. 7. the Angles given are A 

17 Degrees 1 5 Minutes, and B 142 Degrees 42 Minutes, 

the- S:de given is BC 25 Degrees being the Sideoppoſtte tothe 
Angle A; the Angle A is made at the Pole of the Globe, and 
Meaſured inthe Equator : Therefore I ſeparate the Firſt Merid. 
trom the Braſen Meridia 17 Degrees 15 Minutes, fo doth the 
Pele repreſent the Angle A; the Angle B is madeat the Zenith, 
and Meaſured inthe Horizon; therefore I count in the Horizon 
142 Degrees 42 Minutes, and there L make a Prick,to this 

Prick I bring the Edge of the lower end of the Quadrant of 
Altitude,(not minding to what Degrees of the Merid. the up- 
per end of it is placed) Then I count from the upper end of 
the Qued. of Altitude 25 Deg. downwards,the Meafure of the 
Side BC, and there I make a Prick,and keeping the lower end 
of the Quadof Altutudeto the Prick made in the Horiz.I flide the 
upperend of it forwardsor backwards till thePrick onthe Quad. 
f Altrudteometothe Firſt Merid. ſoſhallthe Triangle be made 
on 
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on the Globe: Then the Arch of the Brazen Meridian compre 
hended between the Pole and the upper end of the ”m—_ 
of Altitude ſhall be the Meaſure of the Side AB 38 rees 
o Minutes ; and the 4rcb of the Firi# Meridian comprehen- 
between the Prick on the Quadrant of Altitude and the 
Pole ſhall be the Meaſure of the Side AC 60 Degrees; Bur the 
Angle C you muſt find by Turning the Triangle; as in Prob.7, 
fn the Working this Probleme I would have placed the given 
$ideBC 25 rees upon the Brazen Meridian berween the Pole 
and Zenith ; but then the Angle B (being ſo Obruſe) would 
have had that Side which would be interſeed by the Qua- 
drant of Altitude, (wiz. the Firft Meridian ) under the Hurizon, 
which the Zuadrant of Altitude cannot reach. 


PROB. XIL 
Three Angles given, to find the Sides, 


His Triangle is taught to be Reſolved by Mr. Palmer on 
T the Plamſphere; Book 3. Chap. 19, 

It ista be known (faith he) That if you go to the Poles of 
the three Great Circles whereof your Triangle is made, theſ: 
Poles ſhall be the Angular Pgints of a Second Triangle; and tlic 
two leſſer Sides of this Second Triangle ſhall be equal to the 
two leſfer Angles of your Firſt Triangle: the Greateſt Side of 
the Second Triangle ſhall be the Supplement of the Greate(t 
Angle of the Firk Triangle (that is, ſhall have as many Deg, 
_ Minutes as the Greateſt Angle of the Firſt Triangle wan- 
ted of 1 80 Degrees)See Pitiſcus Trigonometry Lib. 1. Prob. 61. 

This Triangle therefore(all whe Sides are known 
from the Angle of the Firff)you ſhallReſolve byProb.7.andhav- 
ing by that Probleme found the Angles of the Second Triangle, 


know that the two leſſer Angles of the Second Triangle ſhall * 


be ſeveral and reſpeively equal to thetwo leſſer Sides of the 
Firſt Triangle (and the leaſt Angleto the leaſt Side, the Middle 
Angle to the Middle Side) and che Greateſt Angle of this Se- 
cond Triangle being Subtracted out of 1 80 Degrees ſhall leave 
you the Greateſt S:de of Jun Fitſt T7:angle. 

Example.If the Angles be given 142 Degrees42 Minutes, 17 
Degrees 15 Minutes, and 25 Dean 24 *'Minutes ; and the 


C 2 Sides 


oO 
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F 
Sides be enquired. Draw by aim a rude Scheam of this Firſt 
Triano! , wtiting in the Angle A 17 Degrees 15 Minutes,in B 
142 Degrees 42 Minutes, inC 25 Degrees24 Minutes; fu 
ling the Sides yet unknown: then draw under this by viemalfs, 
a Scheam of the Second Trans le, (ctting his Baſe Parallel with 
the Baſe of the Firſt, and making the Baſe of the Second ſhor- 
ter than the Baſe of the Firſt Ser alſo B at theVertical Angle,and 
AC at the Baſe; as in'the Firft Triangle. Then ay, 

Becauſe A in the Firſt T7avpleis 17 Dep. r5 Minures, there- 
fore in the Second Triangle B C (which Subrenderb A) ſhall be 
17 Degrees 15 Minutes: and becauſeC in the Fiſt Triangle is 
25 Degrees 24 Minures, therefore in-the Second Triangle the 
Side AB(which ſabrenderh C)ſhall be 25 Degrees 2.4 Minutes; 
and becauſe Brhe Grearzſt Amgle in the Firlt Triangle, is 14.2 
Deg. 4: Minutes, therefore in the Second Trianglethe Side A 
C (which Subtenderh B) ſhall be the Complement thereof to 
1 80 Degrees, viz. 37 Deg. 18 Minutes: Write nowupon the 
Sides of this Second Trianglethe Quantities of the Sides, ſo is 
your Second Triangle ready to be Refolved, as by Prob. y. 
whereby you ſhall hind the Angles of the Second Triangle, as1 
bave exprefſed ther in the Scheam; A 25 Degrees, C 38 
Degrees 30 Minutes, B 12.0 Degrees. 

Now laſtly, I ſay theſe Angles ef the Second Triangle thus 
found ; give me the Sides of the Firſt Triangle, which I ſeek, 
in this manner. 


In the Second Triangle. In the Firſt Triangle. 
A is 25 Degrees. BC is 2 5, Degrees. 
C is 38; 30. AB 38. 35. 
B is 120. 00. Therefore A C $0. os. Complement 
of 12.0 Degrees to 180. And B 


thus by all the Angles Eves 
we have found our all the 
Sides; which was required. 
Having then the Angles 
of your Firſt Triangle given, 
and his Sides now found; you 
ſhall find his Situation on 
the Globe thus : Place him 
as in Prob. 9. A. B 3S. De- 
grees 30 Minarvs berwern 
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the Pole and Zenith, A C60 Degreesinthe Firft Meridian ſepa- 
rated from the Brazen Meridian 17 Degrees 15 Minutes ofthe 
Equinottial, B C 25 Degrees on the Quadrant of Altitude coun- 
ted from the Zenith whenitslower endisapplyed to 14.2 Deg. 
42 Minutes of the Herjz0n: yowhall fay becauſe the Eaft Poine 


ot the Horizon is the Pale of the Arch A B, therefore at the Eaſt 


Point of the Horizon ſhall ſtand the Angle C, which AB Sub- 
tendeth; Then number from the Quadrert of Al:zude 90 Deg.on 
the Horizon Eaſt ward:, and there is the Pole of the Arch B C: 
Therefore there ſhall ſtand the Angle A, which BC Sbrendeth, 
Theſe 9o Deg. will end at 27 Deg. 18 Min. counted from the 
Eaft Point of the Horizon Northwards: then Countin the E- 
quator from the Firſ# Meridian 90 Deg. which will end under 
the Hurizon, and there make a Prick ; for there is the Pole of 
the Arch or Side A C. Theretore at thar Prick ſhall ſtand the 
AngleB which A C Subtewdeth. 

Here you ſee your Second Triang/e made by the Poles of 
the Firſt, adjoyning to the Eaft Point of the*Glebe ; only the 
Side AB iswanting: Toget that, make a Prick upon the Globe 
againft the 37 Deg. 18 Min. from the Eaft Point of the Hortiz. 
Northwardstound before, to repreſent rhe Angle A: Then turn 
about the GJobe and Qnadrant of Altitude till that Prick and the 
Prick made before for the Anz/e B are both at once Cur by the 
Side of the Quadrant of Altitude, and you will find 25 Deg.24. 
Min.of the Quadrant of Altitude comprehended berween the 
ewo Pricks,for the Meaſure of the Side AB. . 


PROB. XLIL 


How to Let fall 2 Perpendicular that fball divide any * 


Oblique Spherical Triangle 170 75w0 Right Angled 
Spherical Triangftes. 


His Probleme is much uſed when an Oblique Triangle ha- 
ving rwwo Sides and an _ prvenis to be Solved by rhe 
Cannon of Sines and Tawgents : but by the Globe it may beSol- 
ved without it,as was fhewedProb.t,9.Yer becauſeLetring fall 
a Perpendicular is fo frequent in all Authorsthact treat of Trige- 

2ometry, I have inferted this Probleme alſo, . 
n 
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In 1}: Oblique Triangle 


of the former Pretletnes 
thereis giventhe Sides AB 
L + Degrees, and BC 2 
egrees and the Angle C A - x 


25 Degrees 24 Minures;It 
is required to Let fall a Perpendicular as B a from the AngleB, 
upon the Baſe A C; and to know both the Meaſure of this 
Perpendicular, and the parts itdivides the Baſe into. 
Therefore Elevate hh Pole of the Globe above the Horizon 
ſomuchas is the Meaſure of the Ang/eC,which in this Example 
is 25 Degrees 24 Minutes, and bring the interſe&ion of the 
Firſt Merid. with the Equino#ial tothe Eft Pointin the Horiz.. 
ſo ſhall the Angle at the Eaſt Point of the Horiz. comprehen- 
ded between the Horiz. and the Firf Merid. be equal to the 
Angle C: then Count inthe Firſt Merid. from the Ezft point of 
the Hoeriz. the Meaſure of the Side BC 25 Degrees; and hav- 
ing the Quadrant of Altitude ſcrewed to the Zenith, bring the 
Graduated edge of it to theſe 25 Degrees, ſoſhall the Arch of 
the Heriz. comprehended berween the Ea#t Point and the 
lower end of the Quadrant of Altitude bethe number of Deg. 
that the Perpendicular Falls upon the Baſe, counted from the 
Anple C to a which in this Example 1s 21 2 Deg. and the Arch 
of the Quad. of Altitude comprehended berween the Horiz.and 
the Firſt Merid.is the Meaſure ofthe P dicular Ba 1 1 Deg. 
And thus by Letting fall this Perpendicular you have two 
Right Angled Spherical Triangles made,the oneB a C,wherein is 
found C « 2 1 *Deg.BC 25Deg. Bs 11 Degrees, C 2.5 Degrees 
2.4 Minutes, and « the Right Angle: There remains only the 
Angle B unknown; which you muſt find by Turning theTrian- 
gle, as was taught Prob. 1. The Other Right Angled Spherical 
Triangle made, is Ba A, wherein is found A a, Complement 
of 21 } Degrees to'6Q Degrees (the whole Baſe before given) 
38 + Degrees, AB 38 Degrees 30 Minutes, Ba 11 Degrees, 
and a the Right Angle; which is more than enough tofind the 
Angles A and B; as was ſhewed in the P ref, ace orem 1. 


The End of the Sixth Book, 


Book VI. 


A N. 
APPENDIX, 
Shewing the 
EXPLANATION andUSE 
OF THE 


PTOLOMAICE 
SPHERE. 
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Aving for ſome time paſt Maddand S$0l1d Ptole- 
maick Spheres, I have found ſome of my Cuſtom- 
ers much deſirous of ſomething that m1 o7 inſtrutt them 
inthe T/ſe 1, them; And to comply with their Deſires, 1 
have publiſht this Appendix; which though it be ſmall, 
yet conſidering what hath been taught of the T/(e of the 
Globes, it zs copious enough for the Tſe of the 
Ptolomaick Sphere : For ihe Globe and Spiiere are Ir- 
fliruments of þ near a Kin, that Readers of Aſtronomy 
many times indifferently Name either the one or the 0- 
ther for the ſame purpoſe. 

There hath indeed a Book been publiſht of the Uſe of 
the Ptolomaick Sphere ; but the Sphere that Book was 
made for, differs from the Spheres Vulgarly made: - 

that 
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thatSphere was purpoſely made for Prince Henryeldeſt 
Son to. King James of bleſſed Memory,and no coft [pared 
to make it ether T/ſeful or Beautiful; as may yet be 
ſeen by the Inflrument it ſelf; it being lately in the poſſeſ. 
ſion of Sir Jonas More inthe Tower of London, aud 
therefore would be too dear for general Sale. But the 
Spheres for which this Appendix is deſigned, is the 
Common Ptolomaick Sphere, 6y which Sphere after a 
Prattitioner grows a little familiar with the conflitu- 
tion of the Heavens, he may ſufficiently conceive how the 
Zodiacal aud Eliptical 90t10ns of the Planets are made: 
and alſo in what Places of #heir ſeveral Orbs their 
Perigeums and Apogeums wils fall out, 


The Uſe of the Ptolomatk Sphere, 


IWhat a Sphere zs. 


Told youin the firſt Chapter of the firſt Book, that 2» 

Globe according to the Mathematical definition isa perfect 

and exact round Body contained underone Surfac2. The 
definition of a Sphere is the ſame. Sothen,the G/:be and Sphere 
as they are Geometrick Bodies are alſothe ſame. Yet, as they 
are Aſtronomical Inſtruments there isa ditterence inthem: For 
as a Sphere is an Aſtronomical Inſtrument,it is a complication 
of material Circlesonly,ſo firted together that they repreſenc 
all che Imaginary Circles and Motions of the Eighth Sphere, 
and the Circles and Motions of all the Planers about the Earth, 
Therefore on this material Sphere you can neither have all 
the Conſtellations and Stars,nor the ſhape of the EarthHaters, 
Towns, &c.depicted: becauſe of the vacuiries between the ſe- 
veral Circles. Yet is the Sphere applicable to almoſt all the 
Aſtronomical Ules the Celeſtial and Terreſtrial Globes are: And 
in ſome caſes more apt to repreſent the Order ard Appea- 
rance of the Planetary Orbs.For thereon have you repreſcnre:! 
the Zodiack,the EquineG&ial,the Cilures, the Tropricks,the Pele.» 
Circles,the Meridian,the Horizon Verticle Circle, Hour-Circle,&c 
juſt in the ſame manner and order they are on the Ce/et:at 
and Terreſtrial Globe; and therefore 1 reter you to the ivveral 
Definicionsin che firſt Book: Only with this diltorence, chac 
where you find Globe you read Sphere. 

And as the Circles of the Globe and Sphereare theſamz,lois 
the mannerof working with the Globe and Sphererhe ſam-;and 
the Preceptsyoutind in the ſeveral Problemesthroughoptthis 
Book that relate only to the Circles you find inthe Spvere,lerve 
inditterently and in the ſame manner for the Spherettias was 
ſaid) you only read Sphere where you find G/obe. This 1 thall 
pals by without farther inlarging on,becauſeir is fo plain:and 
ſhall come to ſhew you in what reſpe a Spvere 15 more apt to 
repreſent the Order and Appearance of the Planetary Orbs than 
a Globe is. And that is,becauſc a Sphere is complicatedonly of 
L ath-like Circles to repreſent cach Orb,and is not an intireOrs 
as a Globeis,{o that you may ice the ſeveral Fabrications that 
are made within it.But if the Sphere were made of inrire Orvs 
you could ſee only the outmolt Orb,not any of the inner Fa- 
b D d brications; 
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ca:ions : as we may ſee in an Onon,which though itbe made 
up of ſeveral Orbs the one within another,as the whole fYor/4 
is of many Heavens or Orbs one within another: yet can we 
only ſee the urmoſt Orb or Scale of the Onyon,that wrapping 
upand hiding all the other from our Eys. So that all the 
Orbs (as we muſt call them)of the Sphere are notreal Orbs, but 
ſerve only for the repreſentation of Orbs. 

Feſides, you have every Planer repreſented in an Orb by ic 
(:1f,and that in the ſame Order that it is xanked in in Heaven. 

As Firſt The outmoſt Orb of all,which repreſents the Orb 
of che Eighth Heaven,or Starry Heaven,conſiſts of the two Co- 
lzwres,which arethoſe two great Circles that crofs each othe: 
at Right Angles inthe Poles ofthe World,and are divided from 
the Equinottial each way into 90 Degrees,and numbred with 
numerical Figures from the Equinotial towards cither Pole 
with 10, 20,30,t0 90. 

Secondly, The Equineial, which 1s a Circle lics exatly in 
the middle between the two Poles, and Cuts the Colures at 
Right Angles,as it is alſo Cut by them. It is divided into 
260 Degreesnumbred from the Yernal Colure Eaft wards,witl 
10,20, 3 0,tO Z9 bo. 

Tirdly; The Zodiack,which is a broad Circle that lies Ob- 
lique or aſlope from the Equino#ial,making an Angle of 2 3 
Degrees with it.It is Cutby the Equino#1ial and its Colures in 
rwo Points,viz.in Y and =,and by the Tropical Cilure in two 
Points,viz.in Sand mW. In the middle of this broad Circle 
lies the Ecliptick Line,which is divided into twelve equal 
Parrs,called Signs , as Aries,T aurus,Gemini,8&&C.to Piſces, and 
ornamented with the Picture of each Srgn,astoy you havethe 
Picture of a Ram,toy a Bull,and ſo of the reſt. Each Sign is 
again divided into 30 Degrees,and numbred from the begin- 
ning of the Sign towardsthe end with 10,20, to 3o.It hath a- 
bout 5 Degrees of bredth on either hde the Ecl:prick,for the 
Swerving of the Planets from the true Ecliprick Line. 

Fourthly,The two Tropicks are ſmaller Circles, commonly 
made of Wyer,that Decline 2 3% Degrees from either fide the 
Equinetial,and therefore bound the Ecliprick. They Cur the 
Colwres at Right Angles,as allo they are Cut by the Glwres. 

Fifthly,The Ard#ick and Antarfick Circles,are two Circles 
yet ſmaller than the Tropicks, allo made of Wyer,that p_—_ 
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2.2: Degrees from either Pole: Theſe alſo Cut the Colures at 
Right Angles,as they are alſo Cut by the Colures. 

This Machine is called the Eighth Heaven, Becauſe it ſerves 
to repreſent the Eighth Heaven : But its Motion is perfornied 
upon its ewo Poles,through which runsa ftraight Wyer,to re- 

reſent the Axis of the /orld,and therefore is called the Ax:s: 
Next within the Eighth Heaven,is placed the Sphere or Heaven 
of Saturn. It is repreſented by three Circlcs: Two of them 
Cut each other at R:pbt Angles in their Poles,cven as the Colures 
do.But for diſtin&tion from the Colures ſhall be called Upreghr- 
Circles when ever I name them with relation to the Sphere 
of any of the Planers: Theother Circle Cuts theſe Upright Cir- 
clesand isallo Cut by them at Right Angles in the middle be- 
eween their two Pole:: as the Equinettial does the Colures:which 
Circle I ſhall hereafter call the Flat 'Circle, when I name it 
with relation to the Sphere of any of the Planers: on this Circle 
is writ Sphera Saturni: and hard by it is fitted on one of the 
Upright Circles, a Braſs plate with a Button on it, which button 
repreſents the Staror Planet h it ſelf: it is made to ſlide North- 
wards or Seuthwards on the Upright Circle, becauſe þ, oft Alters 
its Latitudefrom the Ecliptick,and conſequently its Declinaticn: 
And by this means you may ſlide ittoany Latitude,or Dec{i- 
nation you ſhall ſee cauſe for. 

Next withinthe Sphere of Saturn, is placed the Sphere of 
genie which is repreſented by ſuch Circles,and a ſliding 

tron,cven as the Sphere of Saturn is. 

Next within the Sobere of 24is placed the Sphere of 4,with- 
in the Sphere of d,the = of © ,withinthe Sphere ot ©,the 
Sphere of L,within the Sphere of $,the Sphere of &, within the 
Sphere of V,the Sphere of C,all repreſented as is the Sphere of F, 
and all performing their Motions upon their own Poles, anc 
the Axis of the World. 

Within the Sphere of @,is placeda ſmall Globe of the Earth, 
whereon is deſcribed all the Countries of the Earth, and the 
Names of ſo many inſerted as the Magnitude of that Glebe is 
conveniently able to receive. | 

This Ballis fixed in the Middle of all the Heawens,and a- 
bout it , as about acommon Center , they all Perform their 
various Motions. 

This Machine, or Fabrick, or Model of the Viſible World, 

Dd: (which 
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(which you will) is Hung in a Braſen Meridian,as a Globe is 
Sec $ 4. of Chap.1. Book 1. And this Meridian is let into a 
Wooden Honizo as in$ 5.of the fame Chap.and Book. 

The Quadrant of Altitude, Hour-Circle, and its Index, Nau- 
tical Compaſs,and Semi-Circle of Poſition,which belong to a 
Sphere,are in all reſpects the ſame with thoſe belonging to a 
Glebe, and therefore I refer youto $ 6, 7, 8, 9. of the ſame 
Chapter. 

But becauſe all Problemes that have relation toany of the 
Planets,or their Spheres,are more aptly and ___ perform- 
ed by the Sphere than the Globe (becauſe you have aparticu- 
lar Heaven afligned each particular Planer,and by reaſon of 
the opennels ot every Sphere you may ſee the more natural 
Situation and poſition of them all at once.) Therefore I 
here produce two Problemes which may ſerve as Examples 
to direct you inall Operations,that you may meet with of 
this Nature. And firſt, 


PROB.V. 


To Set the Sphere and all the Planets #n ' a Poſition a- 
greeable 16 the whole Frame of the Viſible World, at 
any given Time. 


_—___w_: 


« Iirſt Rectifie the nr Sphere, Horizon, Quadrant of Alti. 

tude, and Hour Index to your Eleted Time. Then by an 

Epbemeris find the true Places of the Planets in Heaven for 

that Time: and bring each reſpetive Node. which repreſents 

each reſpe&tive Planer,to thoſe Sreral Places you findthem in 

\ the Ephemeris ; fo ſhall the Planets appear in the Spherejuſt in 
the ſame Place they are in Heaven, 


Example, 


I would Place the Plamers on the Sphere to Agree withthe 
Places they have at this preſent Time,viz.1 669.Sep.1 7. juſt 
at Noon,in the Latitude of 5 1 1 Degrees. Therefore firſt Rec- 
tific the Sphere to thegiven Time,as by Prob.2.ofthe 2d.Book, 
then in the —_ I find the Placeof the Sun =4 Degrees 
42 Minutes, I heretore I bring the little Gelden N«4e on the 
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Suns Orb to = 4 Degrees 42 Minutes, fo is that lictle Golden 
Node Placed in the Sphere to agree with the Place the Sun 
hath in Heaven: then ſearching the Epbemeris again for the 
Moons Place, I find Sheis in m o Degrees 35 Min. and hath 10 
Minutes North Latitude from the Eclip, Therefore I bring the 
liccle Silvered « in the Moons Orb,to m o Degrees 35 Minutesof 
the Eighth Sphere,and flide the Silver « 10 Minutes to the 
Northwards of the Ecliptick Line, fo is that Silvered Moon Pla- 
ced in the Sphere to agree with the Place the Moon hath in 
Heaven. Then ſearching in the Ephemeris for the place of þ,, I 
find hin 19 Degrees 19 Minutes of zz, and hath 1 Deg. 27 
Min. Seuth Latitude from the Ecliptick : therefore I bring the 
lietle Node or Ball upon the Sphere of h,to =: 19 Degrees 19 
Minutes of the Eighth Spbere,and flide the Button or Node 
which repreſents 1 1 Deg.z7 Min. to the Southward; of the 
Ecliptick Line: fo isthat Nade or Ball Placed in the Sphere to 
agree with the place h hath in Heaven. Thelike wayT uſe, to 
place %,4,z Fin the Sphere to agree with their Places in Hea- 
Ven. 

The Eighth Sphere and the Nedes repreſenting all the Pla- 
»et;,beingthus poſited, becomes an actual Repreſentation ofthe 
whole Frame of the Viſible #r/4: and all the Spheres of the 
Planets by being turned about with the Eighth Heaven, per- 
form a Diurnal Mutation,and ſhew all the Various Appea- 
rances they will have in Heaven, tor that Day,viz. The Tine 
of their Riſing and Setting, as by Prob.7, $.Their Alritudes 
as by Prob.6.'Their Amplitudes as by Prob. 10.Their Azimutbs 
aud. A/micanters as by Prob.22,23. Their Right Aſcenſions as 
by Prob.26. Their Declizations as by Prob.2. "Their Obliaue 
Aſcenſions and Oblique Deſcenſions as by Prob.28. 'Fheir Diur- 
nal and Notturnal Arches as by Prob.z5.ot the Second Book : 
TheirConfigurations or A/pe;among 'Themfclves,and their 


Circulations about the. Eart6b.. 
PROB, II, 
How Eclipſes are Demonſtrated by the Sphere. 


v 6n- muſt know that the Moon moves not conſtantly in 


the Ecliptick,as the Sun dogs,tor it She did, there 


would two Eclipſes happen every month ; the one of 
the Sun , 2nd ch: other of the Myon, but She Moves in 2 
Circle 


es 
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Circle Obliqueto the Ecliprick about 5 coy 09 as the Eclip. 
tick is Oblique to the Equenottial 2.35 Deg.Andas the Ecliprick 
Curs the Equine#ial only in two Oppoſite points,viz.VY and =; 
So the Circle of the MoonCutrs the Eclip. only in two Oppoſite 
Points,which are called, The Dragons-Head (thus charactered 
 )and the Dragons Tail(thus chareftred 15 )That point which 
interſects the Ecliprick on the Eaſtern fide,and proceeds North- 
wards,is called the Dragons Head; and the Oppoſite Point the 
Dragons-Tail, Thele Points conſtantly ſhift their Places, and 
have a Retrograde Motion through the Ecliprick inalmoſt 19 
Years: And when the Suv and Moon meet in or nearcither of 
theſe Points,or oppoſe each other in br near theſe Points, an 
Eclipſe nappens;It they meet,the Sun is Eclipſed, becauſe the 
Dark ſolid Body of the Meon,interpoſes between our Sight and 
the Sun,and fo hides him: If they Oppoſe each other,the Moon 
is Eclipſed,for then the Dark ſolid Body of the Earth,interpo- 
{esberween the Sun and the Moonand ſo hinders the Light 
of the Sun from falling upon the Moon,which hath no Light 
of Her own but what She receives fromthe Sun. 

But that you may the more plainly fee the Demonſtration 
of Eclipſes by the Sphere: Place the Golden Ball repreſenting 
the Sun,and the Silvered C repreſenting the C in two Oppoſite 
Pointsof the Ecliprick; ſo ſhall the Sun , the Earth,and the 
Moon be all in a {traightLine,and the Moon Eclipſed;becauſethe 
Earth lying dire&ly berween the Sun and the Moon, keeps the 
Light of the Sun off the Moon , and fo becomes a Shadow to 
Her, which of Her ſelf hath no Light but what ſhe receives 
from the Sun,as was ſaid before ; and the Moon will continue 
Darkned ,till She comes out of the Earths Shadow. 

Again,Place the Sun and Moon inthe fame Sign and Deg. 
of the Ecliprick ; and imagine as before, a Light to come from 
the Swnin the Spbere;then will you ſee theReaſon why the lighe 
of the Sun cannot fall upon the Earth, viz.Becauſethe Moon is 
interpoſed betwixt the Sun and the Eerth,and fo Shadows the 
Earth by keeping the Light ofthe Sun off it,which to us ap- 
pears as if the Sun were Darkned,though indeed it is only the 
Earth that is deprived of the Suns Light by the interpoſition 
of the Moon, as aforcſaid. 

But becauſe an Eclipſe happens not, as was ſaid before, but 
when the Sun and Moon ſeemsto meet or oppoſe one another in 
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or near the Dragen:s-Head or Tail; therefore by the followin 
Rule you muſtlearn co fiad che Place of the Dragons-Head an 
Tail, that ſo by the Suns and Moons Progreſs through the E- 
cliptick, you may know when the Sw and She will Meetor 
Oppoſecach other in or near thoſe Points, and accordingly 
fore-know an Eclipſe. 


How to find the pl.uce of the Dragons: Head 
and Tail. 


The Dragens-Head and Tail finiſh a Retrograde Revolution 
through the Ecliprick in 15 Years 224 Days and 34 Hours;So 
thatin one Year it Moves 19 Deg.and 20 Min. in a month 1 
Deg. 36 Min.and in one Day 3 Min. Therefore if for any 
Time Palt or co Come,you knaw the Place of the Dragons- 
Head or Tail you may Add or Subtra&t 19 Deg.zo Min.for 
every Ycar,1 Deg.z6 Min.for _ Month,and 3 Min. for 
cvery Day,and the Remainder ſhall be the Deg. and Min. 
that the Dragoni-Head or Tail is 10. 


Example. 


It is tobe ſuppoſed that I remember the Place of the Dra- 
gons Headto be in ® 12 Deg.20 Min.I would know the Place 
of the Dragons-Head for this preſent Day,Sepr.1 7.1669.Since 
Fanuary 1.166 3.there is 6 Years 5 Monthsand 17 Dayspaſt: 
Theretore for each Yearl allow 1 9 Deg.2o Min.which makes 
116 Deg.for the 3 Months Iallow 8 Deg.and $8 times 36 min, 


-12,12 Deg. 48 Min.more, which makes 125 Deg.48 Min.and 
for the 197 Days I allow 5 min.which, - 
I 16-09 
1 2----45 


51 addedtogether,make 
129Deg.39 min, 


which ſubtra&ted (becauſe the Dragons-Head Moves contrary 
to the Succefiion of Signs)from W 12 Deg.20 Min leaves & 
two Deg.4z.Min. for the Place of the Dragons-Head Sept.17- 
1669.The Place of the Dragons-Tail,as was ſaid before,is the 
Deg.and Min. of the Ecliprick Oppolite to that ofthe Dragons- 
Head, which in this Exampleis 1 2. Deg. 4.1 Min, = 
og 


Here follows the 


ANCIENT STORIES 
Of the ſeveral 


STARS and CONSTELLATIONS. 


1ewing the Poetical Reaſons why ſuch Various 
Figures areplacedinHEAVE N, 


Colletted from Dr. Hood. 


Ard firſt, 
Of the Nothern Conſtcllations. 


RSA MINOR. This ConHellation hath the Prehemi- 
nence, becauſe it isneareſt of all the reſt unto the North 

Pole; And is called of the Greeks Artes, whereupon the Pole 
iscalled the Pole Artick,tor thatit is near unto that Conftellati- 
on. It is allocalled Helice Minor,becaule of the ſmall Revolu- 
tion which it maketh round about the Pole: or rather of Elice, 
a Town in Arcadia, wherein Califto the Great Bear,and Mother 
to the leſs, was bred. Ir is called Cynoſura, becauſethis Con- 
feellation , thoughirt carry the name of a Bear,yet it hath the 
Tail of a Deg : Laſt of all, itis termed Phenice, becauſe that 
Thales, who firſt gave the name to this Conſtellation,was a Phe- 
nician : And therefore the Phenicians being taught how touſe 
it in their Nawigations, did call it by thename of the Country 
wherein Thales was born. It cet — bo of ſeven Stars , which 
the Latinescall Seprentricnes ; becauſe by their continual Mo- 
tion thoſe ſeven Srars doasit were wear the Heavens, The 
Spaniards call them all Beſina,that is an Horn; becauſe they may 
be Very well brought intothat Form; whereofthat which is 
inthe end of the Tail, is called the Pole-far , by reaſon of 
thencarneſs thereof unto the Pole of the World : for it is 
diſtant ( according to the opinion of moſt ) from the 
true Pole , but 3 Degrees 30 Minutes. The Arabians 
call 
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call it Alrukabs : And of th Scyrhiens it is ſaid to be an Ira 
nail, and is Worſhipped by them as a God, Thyg two Stars 


that are in the ſhoulders of the Bear,are called the Guards, of 


the Spaniſh word Guardare,which is to behold ; becauſe they 
are diligently to be looked unto,in regard of their ſingular 
Ule which they have in Navigation. 

The reaſon Why chis Conflel/ation waz brought into the Hes- 
vens is Uiverſly fer down,and fi ſt in this manner:Saturn hav- 
ing received of th: Oracle that one of his Sons ſhould baniſh 
him out of his Kinzdom,determinzd wich himſctf co kill all 
the m2nchildrenchat he ſhould beget: whereupon he gave com- 
mand to Ops his wite,heing then great,that ſh2 ſhould ſhzw him 
Child fo ſoon as ever it was born:Bur ſhe bringing forth Jups- 
ter,and being greatly delighted with hishair,gave th2Child un- 
to ewo Nymphs of Crete,1welling in th2 mount Dife;whereof 
this was onzand was called Cyncſura,the other was Helice, 

Fupiter,after that (a:cording to the O.acle)he halbereft his 
Father ofhis Kingdom,in recompence of their painsa 1d cour- 
teſie;tranſlatel them both intoths Heawers,and male o: them 
two Confellations : the Liſſer Bear,and the Greater Bear. 

Ocherſomme ſay thatit was Arcas th2 Son of Califts, and they 
tell the Tale on this mannzr : Califto a Nymph of ſinmutar 
beauty, Daughter to Lycaon King of Arcadia, induzed by the 
grent d:fire ſhe had of Huntinz,became a tollower of thz 
Goddeſs Diana. Atcer this, Jupiter bzingeaamored wich her 
Beauty, aad out of hopc,by realtor of her protefii>a to win 
her Love in his owa P--:ſon,-ounterfeited the ſhap2 of Diana, 
Lay with Calzfo,and got her with Child,0? waon was bora 
a Son,which was called Arcas. Diana , 0: rather 7 uno, bzing 
very much offend dl h:cewich,turn:d Cil;ffs into a Bear.” Arcas 
her Sorr atth2 A722 offi :n,H intingia th2Wols by chance 
lighted upon his M the: in the $a52 of a Bear: who knowing 
h:r S>n Areas, ſtood {till that he might come n21-unco her, 
and not be afraid : but he fearing ta2 ſhap: of {5 cull a 
Reaſt,ben” his Bow of purpoſe to have fliin h2* wazreupon 
Fup'ter toprevent the miſchief t-anſliced ch2m both raro 
Heaven,and of them mad: two ſeveral Conſteila:zons : unto 
th: Leſſer Bear, there belongs but one Star unto.mmed. 

2.URSA MAJOR,the Greater Bear,,alled allo of che Greeks 


Aritos, and Helice, conſiſt :th ofrw2vy ſeren rar: A nog 
&. £ Will 
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which,thoſe ſeventhat are in the Hinder part and Tail ofthe 
Bear,are molt obſerved; the Laiins call them Plap/run; and of 
ourMen they are called Charles Ways; becauſe the Srarsdoftand 
in ſuch ſortythat the three which are in the Tail reſemble the 
Horſes,and the other four which arein the flank of the Rear, 
ſtand(after a manner)like the Wheels of a Wagon,or Chariot; 
and they are ſuppoſed by ſometo be greater than theSpn. Tie 
reaſon of the Tranſlation of thisConſftellation vito the Heaven,is 
at large ſet down in the qther Conſtellation,and thereforenecds 
not here to be repeated. This Conſtellation ws firſt invented 
b Nayplivs,the Facher of P alame s the Greek : and in great 
uſe among the Greciensand this is to be noted both in thisang 
the former Conſtellation,that they never Set under the Horizon in 
any pars of Europe: which though it fall out by reaſan of their 
Siruation in the Heavens; yet thePoets ſay,thatic came to paſs 
through the diſpleaſure and hatred of Funo;who for that ſhe was 
by Califtormade a Cuckquean,and they notwithſtanding(as ſhe 
toak it)in deſpight of her were tranſlated into Heawves , re- 
cjueſted her Brother Nepwoe, that he ſhould never ſuffer thoſe 
'Srars to Set within his Kingdom. To which requeſt Neptune 
condeſcended; fo that in all Europe they nevercomenear unto 
the Sea,or couch the Horizon. If any one marvel,that (ſeeing 
She hath the form of a Bear)She ſhould have a Tail ſo Long; 
Imagine that Fupiter fearing to come too nigh unto her 
Tee-hJlaid hold on her Tail; and thereby drew her up into 
Heaven; ſo that ſhe of her ſelfbeing very weighty,and the di- 
{tance from theEarth to the Heaven very prothnrouys great 
likelyhood that her Tail muſt{tretch.The Unformed Srars 
belonging to this ConFeellation are eight. 

. PRACO,the Dragon, of ſome named the Serpent ; of 
others the Snakeby the Arabians, Aben; and by Funtinus Flo- 
rentinus Urago;becauſe he windeth his tail round about the E- 
cliptick Pole; it containeth one and thirty Srars. This was the 
Dragon that kept the Golden Ro in the Orchard of the 
Heſperides,(now thought to be the Iflands of Cape de Virde)and 
for hisdilige ace & watchfulneſs, was afrerwards tranſlated into 
Heawven:Yct others ſay that he cameinto Heaven by this occaſt- 
on; when Minerva withſtood the Gyan fighting againſt the 

Gods ; they toterrifie her threw ather a mighty Dragon; bat 
the catching him in her Hands,threw him preſently up into 
Heawen 


ti. tt _ - 
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Heavenand placed hit there;as a Memorial of that her reſiſt. 
ſtance. Others would have it to be the Serpent Python, whom 
A CEPHEVS conraigeth in hi 

JS containeth in himelevenS:ar;,andhath two 
anormn . This was a Kihg oo . 
untoCaſſiopeiaand Father of Andromeds,whom da married, 
He was taken up into Heewven,with his Wife and Daughter , 
forthe d of; Perſeus his Son in Law;that he ahd his 
whole Stock tilght##had in” renigmbrance for ever. The 
Star which is" iti His Right Shoulder,js called by the 4rabians 
Alder abieniis (i. e.) his Righe Arn. 

5. be Driver of the _ ſo I ſuppoſe thename 
to lignifie, rather than an Herd/man; for he hath not his name 
becauſe he hath the care of any Cattel,but only becauſe he is 
fitÞpoſed' to drive Charles bis Wain,which is drawn by threeOx- 
en)Heis alſo called Ar Fopbilax,the keeper of theBear,as though 
the care of Het were committed co him: This Conftellation 
conliſteth of two and twenty Sr.ars.Some will have Bootes to be 
Arcas, the Son ofher who before was turned into the Great 
Bear; and they tell the. Tale thus: Lyceon the Fathor of Califto, 
receiving Jupiter itito his Houſe as a-Gueſt;took Arcas his 
Daughiters Son,ahdcut hiim in' pieces; and among other Ser- 
vices,ſet him before Fupirer to be caten: for by this mcans he 
thought'to proveif his Gueſt were a Godzas he pretended to be. 
Fupiter perceiving this heinous fa&,overthrew the Table,tired 
the Houſe with Lightiirig,and turned Lycaon into a Wolt: 
but Gathering,and letting together again the Limbs of the 
Child,hie committed 'him to a Nymph of «dis to be kepe : 
Arcas afterwards coming to Mans eſtate, and hunting the 
Woods,lighted at un-awars upon his Mother,transformed by 
imo intothe ſhape of a Bear,whom he purſucd intothe Temple 
of Fupiter Lycau,whereunto by the Law of the Arcadans ,ie 
was death for any man to.c For as much therefore as 
they muſt of likelyhood be both Iain, Cakto by herSon, and 
| ve the Law; upiter to avoid this milchief,of meer pity took 
them both up into Heaven. Unto this Conſtellation belongeth 
but one Star unformed, agd it is between the Legs of  Bootes, 
and by the Gregen4it is Galled Attturus,becaulſe of allthe Stars 
tiear the Great Bear named -ArGe:,this Scar 15 firſt ſeen near 
her Tailin the Evening. The Poetical invention is thus. 

Icarus the Father 'of Erigene, having received of the Cod 

Ee2 Bacchus 


er/Ethiopianis,and Hisband 
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Bacchus a Flagon of Winego declare how good it was for mor- 
tal Men,ravelled therewith into theTerritories of Arhens,and 
there began to carouſe 'with certain Shepherds; they being 

reatly delighted with! he pleaſantneGof theWine,being a new 
Lind of Liquor,began to draw fo hard at it, that cre they left 
otf,they were paſt one and thirty; and inthe end,were fain to 
lay their LIzads to reſt. But coming untothemſelves again and 
hnding their Brain ſcarce in good temper,they killed Tcarus, 
thinking indeed that he had either Poyſoned them, or at 
the teaſtwiſe made their Brains intoxicate, Erigcne was reaCy 
to dic for grief ,and fo was Mera, her little Dog, But Jupiter 
to allay their rick piacpd her Father in pore, boo the 
Legs of Ar#epbilax. 

4 CORONA BOREA,the Nethern Garlandconfiſtzth of 
Eight Stars; yet Ovid {aith,that ic hath Nine.” This:was 1he 
Garland that Venus gave unto Ariedne,when ſhe was married 
unto Bacchus,in the Ile Naxus,af er that Theſens had forſaken 
her : which Garland, Bacchus placed in the Heaven, a5 a to- 
ken of his love. Nevidius will have it to be the Crown of the 
Virgin Mary. 

. ENGONASIS: This Conftellation hath th2 nam2,becauſe 
it 1s expreſſed under the ſhape ofa man knecling upon the one 
Knec,and is therefore by the Latines called Ingeniculum.It con- 
eaineth ninz andewenty Stars,and wanteth a proper Name,be- 
cauſe ofthe great divertity of Opinions concerning the ſame. 
For ſom? will have it to be Hercales, that mighty Canqueror, 
who for his 12 labours was thought worthy to- be placed in 
Heaven,and nigh unto the Dragon whom heovercame.Others 
teM the Tale rhus: "That when the 7ytans fought againſt the 
Gods,they for fear of the Gyants , ran all unto the one ſide of 
the Heaven: whereupon the Heaven was ready to have fallen, 
had not #ercules together with Arlas,fet his neck unto it and 
ftayedthe fall and for his defert;he was placed in Heaven. 

4 LYRA, the Hatp,it containethien Stars; whereof thus 
goth the Fable. The River Niu; (welling above his Banks,o- 
verflowed the Country of Egypt ; after the Falt whereof there 
were lett in the fields divers kinds of living things,and amongſt 
enc relt 3 Tortoiſe; Mercury after the ficſh thereof was conſyu- 
med, the ſfinews ſtiltremaining,found the ſame,and ſtriking it, 
he made it yield a certain foum; whereupon he made anHarp 
like untoit,having three Strings,and gave it unto Orpheus the 
SOIN 
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Son of Caſſicpes.This Harp was of ſuch excellent Sound,that 
T rees,Stongs,Fowls and wild Beaſts are faid cofol'ow the found 
thereof. After ſuch time therefore that Orphens was (lin by 
the Women of Thrace,the Muſes by the good leave of 7 upiter, 
and atthe requeſt of Apollo, placed this Harp in Heaven. Nowi- 
dins will have it to be the Harp of David,whereby hepacified 
the: evil (pirit of Seu/,This Con/tellation was afterwards called 
Kulrar ' Cadensthe Falling Grype: and Falco' the Falcon; or 
Timpenum the Timbrel. 

9. OLOR,or Cygnas the Swancalled of the Chaldzant Adi- 
£426 Ie hath ſeventcen Stars: of this Conſtellation the Poets Fa- 


in this manner. Fupiter being over: aken with the Love of. 


Leda the Wife of -7yndarus King of Ocbalia,and knowing no 
bonefter way to accompliſh his Deſire,procured Venus to turn 
her {If into an Eag/eand himſelf he turned intothe ſhape of 
a Swan. Flying therefore fromthe Eagle,as from his natural e- 
nemy,that:carncſtly purſued him,he lighted of purpoſe in the 
Lap of Ledz,and,as it were,:for his more fafery,crept into her 
Rolome. The Woman not knowing who it was under that* 
ſhape,but ho!ding(as ſhe thought)the Swan faſt in her Arms, 
fe;l aſl:ep; lathe heaw while) .Fapircy en;oyed his-plcafure ; 
and haying 'obtamncd ohar ho: came for,betook him again un- 
to his V Vings ; and in memorial of his purpoſe(attainted un+ 
der that Form) he placed the Swan among the Stars. 

Qvid calleth; this Con#ellation Merlwins, the Kiteand telleth 
the Tale thus The Ezxr1h being greatly ottended with Jupiter, 
tecauſa he had driveaSarurx his Father out of his Kingdom , 
hrought forth a mcnftrous Bull,which in hishinder parts was 
like a Serpent ; and was afterwards called the Fatal Ball; be- 
cauſe the Deftinies had thus decreed, that whoſoever could ſlay 
him , and'ofter up his. entrails upon an Alcar, ſhould over- 
come the cternalGods.Rriarewthat mighty Gyant,and ancient 
cnemy of the Gods overcamerthe Bul/,ind was ready to have 
olf2red up his encrails according tothe deeree of the: De# inies: - 
but Jupiter fearing theevent , commanded the Fowls of. the: 
Azr to lnatch them away:which although to their powor,they 
endearoured,yet there wasnone of : hem tound to ftorwardand/ 
apt to-thac ation as the Kre,8 for that cauſe hefwas according. 
ly rewarded with a place in Heawen.Some call this Conſtellaticn+ 
Avis that is, the Bird: others call ic Vultur Kolansghe Fling+ 


Grype:lt isalſo called Gallma,the Hen.Unio this Conttellation do, 
belong two uniorined Stars, 10.CAS.. 
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10. CASSIOPEIA , She canſiſteth of thirteen Stars. This 
was the Wife of Cephessand the! Mother of Andromeda, whom 
Perſeus married, and for his fake was tranſlated into Heawven,as 
ſome wriee.Others ſay that hor beauty being fingular,ſhe wax- 
ed ſoproud,that ſhe preferred her felfbefore the Nereides,which 
were the Nymphs of the Sea: for which cauſe,unto her di 
and the example of all-ochers that in Pride of their Hearts 
would advance themſelves abore theirbetters,ſhewasplaced in 
the Heaven with her head as it were downwards;ſo that-in the 
revolutionof the Heavens ſhe ſeemeth tobe carried headlong. 

1 1: PERSEUS, he hath ſix andewenty Stars. This was the Son 
of Fepiter,wham he in the likeneſs ofa Golden Shower begat 
upon Daneegthe daughter of Acrifius.T his Perſas coming unto 
manseſtate,andbeing furniſhed with theSword,Hat,and Wings 
of his Brother Mercury,and theShield of his Sifter Minerua,was 
ſent by hisFolter-Father Palidettes,to kilthe Monſter Meduſa, 
whom he ſlew;and cutting off her Head;carried it away with 
him:But as he was haſting Homeward:; flying in the Air, he 
elpied Andromeds the daughter of Cephens and: Caſſiopes for 
the pfide of her Mather;Bound with :a:Chain unto 2 Rock, 
by the Sea fide,there to be- devoured by:a Whale: Perſeurtak-- 
ing notice and pity of the caſe, undertook ro:fight with the 
Monſter,upon condition that Andromeda might be his Wife ; 
to be ſhort,he delivered Andromeda, Married herand return- 
ing Homewardunto the Iſle Serrphur,he found thero hisGrand- 
father Acrijius,whom by miſchance and unadvi heflew 
with a Quoit: (or as Ovid reporteth)with the terrible ſight of: 
the horrible Head of Medu/e,not knowing that it was his 
Grand-father: but afterwards underſtanding whom he had 
flainhe pined away through extream ſorrow: Whereupon 7u- 
prer bis Father pitying hisGriet,took him up into Heeven:;and + 
there placed him in that form wherein he overcame Meduſa, 
+ +} the Sword in one Hand,and the Head of Meduſa in the 
vinherand the Wings of Mercury at-his Hcels. This Conſtellation / 
becauſe of the Unluckineſs thereofis called by Afrologers Ca- 
cedernon(1.e.)Uniucky,and Unfortunate.For(as they lay )they have 
Obferved ir,that mwhatioever is Born under this Conſftelation, 
hayingan evil. Aſpe&,ſhall be ſtricken wich Sword,or loſe his 
Heoad.Nowidivs faith thatit is Devid with Goliab his Head in 
one-hand;and his Sword:in the other. The unformed Stars be- 
longing.unto-this Conſtellatcon,arethree. i12.AU. 
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12.AURIGA, the Waggoner,or Carter: He conſiſteth of four- 
teen Stars: the Arabian: call him Aliant; the Greeks Henniochus, 
(:.e.) a Man boklings Bridle in hisHand,and ſois he pictured. 
Eratoſtenes affirmerh himto be Erittbezins King of Arbens, the 
Son of Vulcan, who having moſt deformed Feet deviſed firſt 
the uſe of the Waggon or Chariot,and joyned Horſes toge- 
ther to. draw the lJame,to the end that he ſitting therein, might 
the batter conceal his deformities. For which invention, «+ 
iter tranſlated him into the Heavens. 

_ In this Gnftellation there are two.other particular Conftel- 
lations to be noted ; whereofthe one confiſteth but of one Srar 
alone,which is in the left Shoulder of Auriga,andis called Hir- 
cu1,07 Cons the Gaar ; the. Arabians call it Albajoth: The 0- 
ther conhbſteth ofwo- little Srars. a lictle beneath the other , 
ſtanding as it were ih the hand of- Au-i22 ; This Corfellation 
is called Hedithe Kids. The Tale is thus ; Saturn (as you 
k:ard before) had received of the Oracle,that one of hisSons 
ſhould puthim out of his Kingdom, whereupon he determi- 
ned todevour them all : Ops by ſtealth- conveyed away Fu 
picer,and ſent him to Meliſſus King of Crete,to be-nouriſhed: 
Meliſus having two Daughters, Amaithes and Melifa,com- 
mitted Jupiter unte their Niirlery ; Amalthea had a Goat 
that gave Suck unto-two Kids,{o that by the Milk of thisGoar, 


ſhe nouriſhed Fupiter very well. To requite this her care and . 


courteſie, Zupser (after he had puthis Father out of his King- 
dom)tranſJated her Goat and her two Kids into Heaven ; and 
in remembranceof- the Nurke,rhe Goat is called Capre Amal- 
thea.Novidius faich,that when Chriſt was born,and his birth 
made maniteſt by the Angels untothe Shepherds,one of them 
brought with him for a Preſent, a Goat and two young Kids, 
which in token of his good will,were placed in Heavey. 

13. OPHIUCHUS,or SERPENTARIUS That is,the Ser- 
pant-bearer. This CGn#ellation hath —— name,but is thus 
entituled, becauſe he holdeth a Serpent in his Hands.It contain- 
eth four and twenty Srars.Some fay that it is Hercales,and re- 
porttheTale on this manner. 7 uno beinga great enemy to Her- 
cales,ſent two Snakes to kill hirfs as helay ſleeping in his Cradle: 
but Hercules being aluſty Child for 7 —=—_ had ſpent two daies 
in begetting him)without much ado [ſtrangled them both: In 
memorialotſoſtrange aneveat, Jupiter placed him in the Hea- 
wens,With a Serpent in his Hands, 14-SER>. 
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14. SERPENS, the Serpent of Ophiucbus , which conſiſtzth 
of eightzen Srers.Som2 ſay that ir is oae of the Serpents that 
ſhould have lain Hercules 1n his Cradle. Newidins fairhzit is the 
Viper that bit Pas] by the hand.Ochers deliver the Tale in theſe 
words: Glavces the Son of Mines King of Gere;wasby misfor- 
tune drowned in a Barrel of Honey: Mimos his father craved 
the help of Aſculapins the Payſician : and that he might be 
driven perforec to. help the Child,he ſhut him up in a ſecret 
plaze,together with the dead Carcals: whileseAſculapin; ſtood 
in a great niaze with himſelf what were beſt to be done;up- 
pon a ſudden there came a Serpent creeping towards him ; 
the which Serpent he ſl:w with the ſtatf which he had in his 
hand. Atter this there came another Serpent in,bringing in his 
mouth a certain herb,which he laid upon the head of the dead 
Serpent , whereby he reftored him unto Lifeagain..Lſculapi- 
ws uſing the ſame herb,wrought the ſame effet uponGlaxcy:. 
Whereupon(after that). ſculapius (whom ſome affirm to be 

Ophmchlus was placed in the Hegwenand the Serpent with him. 

15. SAGITTA, or Telum, the Arrow or Dart. "This was 
that Arrow wherewith Hercules flew the Eagle or Grype that 
fed upon tht Liverof Prometbeus,being tyed withchainsto the 
top of che mount Caucaſus,and in memorial of that deed, was 
tranſlated into Heeven. Others will have it to be one of thoſe 
Arrows which Hercules at his death gave unto Phylotietes , 
upon wich the Deſtiny of 770 did depend. The whole Con- 
fellation containeth five Stars. 

16. AQUILA, the Eagle, which is called Valrur Volans , 
the Flying Grype : it hath init nine Stars. The Poetical reaſon 
ofthis Conftellation, is this; Jupiter transforming himfelt into 
the form of an Ezgle took Ganimedes the Trojan Boy, whom 
he greatly loved upinto Heawen,and therefore in ſign thereof 
(becauſe by that means he performed his purpoſe) he placed 
the figure of th: Eagle in the Heawn. There belong un:o this 
Conſtellation (ix Stars, before time)unformed,but now brought 
into the Cenftellation of Antinous. But whereupon that name 
ſhould come, I know not,except ic were that ſome Man de- 
viſed it there to curry favour withthe Emperour Adrian,who 
loved one Antinenus Bithynic is fo well, that he builded a T'em- 
ple in his Honour at Mantimea. 

17, DLLPHINUS, the Dclpbin : 1: containeth 16 Stars 


yer, 
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yet Ovid itt his Second-Boak 4e| F4#is, Yalth hat / ic hath bur 
nine. Neither did che AAicient Afronomers attribute unto it 
any more, according to the number of the Muſes; becauſe of 
all other Fiſhes the Dolphin is (aid robe delighted with Muſick, 
The Tale goeth thus-concerning-this Conſtellation When Nep- 
tune the God of the Sea greatly efired to-march witch Amph = 
trite, ſhe being very modeſt and ſhame-faced,hid her ſelf : 
whereupon he ſent many Meſſengers to ſeek her out,among 
whom the Dolphin by his good hap,did firſt find her ; and 
perſwaded her alſo to match with p___—_ For which his 
good and truſty Service, Neptune placed him in the Heavens. 

Others ſay,that when Bacchus had transformed theMariners 
that would have betrayed him,into Dolphins, he placed one of 
them in Heaven,that it might be a Leilon for others to take heed 
how they carried any one out of his Way, contrary both to 
his defire,end their own promiſe. Novidins referreth this Cun- 
ſtellation unto the Fiſh that ſaved Fonas from drowning. 

19. EQUICULUS,is the Little Herſe,and it conſiſteth of 
four Stars. This Conſtellation is named almoſt of no Writer , 
ſaving Prolcomensand Alpbonſus who followeth Prolomy, and 
therctore no certain Tale or Hiſtory is delivered thereof by 
what means he came into Heawes, 

18. EQUUS ALATVUS, the Winged Hcr{e,or Pegaſus , ic 
containceth twenty Stars. "This Horſe was bred of the blood of 
Meduſa,alter that Perſeus had cur ofiher Head, and was at- 
eerwards taken and tamcd by Bel/eropben, whiles he drank of 
the River Pirene by Gorinth,and was uſed by him in the con- 


- queſt of Chimera: After which Exploit Bellerophon,being wea- 


ry of the Earthly atfairs,cndceavoured io fly up into Heaven. 
But being amazcd in his Flight,by looking down to the 
Earthhe tell from his /or/e; Pegaſus notwithſtanding con- 
tinuing his Courſe (as they teigu)entred into Heaven,and 
there obtained a Place ainong the other Conſtellations. 

20. ANDROMEDA, ſhe confiſteth of three and twenty 
$/ars ; but one of them is common both untoher and Pegaſus. 
This was the Daughter of Cephers and Caſſiepeia,and the Wite 
of Perſeus ; the realon why Mmerva,or 'Fupiter placed her in 
the Heavens,is before cxprelicd.Nowidaus reterrecth this Con: 
Pellation unto Alexandria the Virgin, whom S. George through 
the good help of his Horic 1 trom the Dragon. 5 
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21. TRIANGULUM, the Triangle, called alfo Deltctey , 
becauſe it is like the fourth Letter #'the Greek Al L, 
which they call Delrz; it conſifterh of four Srars. y ſay it 
was placed in Heaven by Mercury, that chereby the bes of 
the Ram thighe be the better 'known. Others lay,that it was 
placed there in Honour.of th2/Geomerriciens among whom,the 
Triangle is of no ſalt: importance. Others affirm, that Ceres 
in Times paſt requeſted Fnpiter tharthere might be placed in 
Heaven ſome Figure repretentiag the form of Sicily,an Iſland 
greitly belovel of Ceres, for the Fruictulneſs thereot : now this 
Iand being Trangular (ather requeſt) was repreſnred in 
the Hiaven under that Form. 

Thus much caneerning the Conſtellations of che Northern He- 
miſphere. New follow the Poetical Stories of the Conltellations 
of che Southern Hemiſphere, 


Secondly , 
Of ihe Southern Conſtellations. 


I ETUS,he Hale, It is alſo called the Lyen,or Bear of 
the Sea. This is that monftrous Fiſh thatſhould have 
devoured Andromeda,but being overcome. by Perſeus, was af- 
terwards tranſlated into Heaven by Fupiter,as well for a To- 
ken of Perſeus his Manhood,asfor the hugeneſs of the Fiſh ic 
telf. This ConFreation confiſteth of ewoand twenty Stars. 

2. ORION, this. hath eight and thirty Srars.The Poetical 
reaſon of his Tranſlation into the Heawens,fhall be ſhewn in 
the Scorpion, amonglt the Zodietical Conſtellations. The Anci- 
ent Romans called this. Conſtellation Fugala;becaule itismoſt pe- 
ftiferousunto Cattel,and as it were the veryCut-throat of them. 
There are bright Stars inhisGirdle, which we commonty call 
our Ladies yard, or Wand. Nowidins applying this Sword of Orion 
unto Scripture,will have it to be the ſword of Saul , 
afterwards called Pax/,wherewith he perſecuted the Members 
of Chriſt:which after his Converſion was placed in Heaven. 
In his Left Shuulder there is a very Bright Srer,whichin Lating 
is called Be/latrix the Warriowr,in theFoeminine gender.I. can- 


not tind the reaſon except it. be this; that Women born under 
; this: 
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this. Cinftellation. ſhall have mi 'Tougaes : che reaſon of 


the Ox-kide which he hath in his Hand may be gathred ouc 
of the next 

3- FLUVIUS, the River ; it comprehendeth thirty four 
Stars. It is called by ſome Eridexu; , or Pa.lus;and they lay 
that it was placed in Heaven in, remembrance of ſhactor who. 
having ſet the whole World on Fire,by reaſon of miſguiding 
of his Father Pbebus his Chariot,was:ſlain by Jupiter with a 
Thunder-bolt,and tumbling down from Heawn, fell into the 
River Eridanus,or Padus which, the Italians call Po. Others 
ſay it that is NyJus,and.that that Figure was placed inHeeven 
becauſe of the excellency of. that River, which by cheDivines 
is called Giben.; and. is. one of the Rivers of Paradice. Others 
call. it Flumen Orionvi; the Flood of Orion ; and ſay that it was 
placed there, to betoken the Otf-ſpring from whence Orion 
came: for the Tale is thus reported of him, 

Tupiter, Neptune,and Mercury,travelling upon the Earth in 
the likeneſs of Men,were requeſted by Hyrexs to take a poor 
Lodging athis Houſe for a Night: they being overtaken with 
the Evening,yielded unto his requeſt; Hyrews made them good 
Cheer,killing an Ox for theirberter entertainment: The Gods 
ſceing the good heart of the Old Man,willed him todemand 
what he would in recompence of his fo friendly cheer. Hyreus 
and his VVife being old,rcqueſted the Gods to gratifie them 
with a Son. They to fulfil his deſire,called for theHide ofthe 
Ox that was ſlain,and having received it,they put it into the 
Ezrih,and made water into it all three together,and covering 
ig, willed Hyrexs within ten months after to. dig it out of the 
Earthagain; which he did,and found therein a Man-child , 
whom be called Ourion,ab Urina,of Pils; although afterwards 
by leaving out the ſecond Letter,he wasnamed Orion. Ariuch 

ime therefore as he was placed in Heaven,this Flood was 
joyned hard to his heels,and the Ox bide wherein theGodsdid 
Piſs, was ſet inhis left Hand,in memorial of his Off-ſpring. ; 

4- LEPUS, the Hare,which conſiſterh of twelve Scers.'T his 
Conſtellation was placed in Heaven berween the legs of Orion , 
to ſignifie the great delight in Hunting which he had 1n his 
Life eime: but others think it was a frivolous thing,to lay that 
ſo notable a Fellow as Orion would trouble himſelf with fo 
ſmall and timerous a Beaſt as the Hare : and therefore they 
cell the Tale thus, Ff2 In 
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InTimes paſt there was not a HaredgftintheTl: Leros: a cer- 
tain You'h therefore of that Iſland,being very deſirous of that 
kind of Beaſt,brought with him from another Country there- 
about,an Hare great with Young; which when ſhe had 
brought forth,they in Time became ſoacceptableunto the o- 
ther Country-men,that every one almoſt detred to have and 
keep a Hare.By reaſon whereof,the number of them grew to 
be ſo great,whithin a ſhort ſpace after,that the whole Iſland 
became full of Hares,1ſo that their Maſters were not able to 
find them meat : whereupon the Hares breaking forth into 
the fields,devoured their Corn. Wherefore the Inhabitants be- 
ing bitten with hunger,joyned none with one conſent,and 
(though with much ado)deſtroyed the Hares. F upiter therefore 
on _ this Conſtellation in the Heavens, as well to expreſs the 
exceeding feartulneſs of the beaſt,as alſototeach men this lel. 
ſon ;that there is nothing ſo much to bedeſfired in this life,bur 
thatat one time or another itbringeth with it more grief than 
pleaſure.Some ſay,that it was placedin Heaven at therequeſt of 
Ganimedes,who was greatly delighted with hunting the Hare. 

5. CANIS MAJOR, the Great Deg,it conſiſtethof eighteen 
Stars. Ic is called Siriur Canis, becauſe he cauſeth a mighty 
Drought by reaſon of his Hear. This is the Conſtellation that 
viveth the name unto the Canicular or Dog Days,whole begin- 
ing and end is not alike in all Places, but hath- a difference 
according to the Country and Time: as in the time of Hippo- 
crates the Pliyſician, who lived beforethe Time of Chriſt 400 
Yearsth2 Canicular Days began the 1 3,or 14 of Fuly. In the 
'Cime of Avicenna,the Spantard,who lived in the Year of our 
Lord 1100.the Camcular Days begarr the -15 16,0r 17 of' 
Fuly. In our Country, they being abour St. Fames-ride,but we 
uſe to accountthem from the'6 of Fuly, to the 15 of Auguſt ; 
which 13 the Time when the Sw beginneth rocome nearun- 
ty,and co depart from this Conftellation. 

Noewidius will have it to be referred to-Tobias Dog; which 
may very well be,becauſe he hath: a Tail,70b:as Dog had one, 
as a certain fellow once concluded: becauſe it is written that 
Tobias his Dog tawned upon his Maſter,therefore it is to beno- 
red(laid he; that he had a Tail. The Poers fay,that this is the 
Dog whom Fupiter ſetro keep Europa,after that he had ſtolen 
her away,and conveyed her intoCGreert,and for his good lervice 
was 


— 
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was placed in Heaven: Qthersfay,that it was one of Orion his: 


Dogs. There belong unto thisConſtellation 11 Stars unformed. 

6. CANIS MINOR,;the Leſſer Dog ; this of the Greeks iscal- 
led Procyon,of the Latins Ante Cans ; it containeth but two 
Stars. Some ſay,that this was alſo one of Orions Dogs. Others 
rather affirm it to be Merg the Dog of Origene,or rather of [ca- 


rius her father,of whom mention is made in the Con#tellation - 


of Bootes,and Virgo. This Dog of meer love to his Maſter, be- 
ing ſlain,as aforeſaid;threw himſelf intothe River Anygrus,bur 
was afterward tranſlated into Heaven, with Or:gone. Among the 
Poets-there is-great diſſention which of the two ſhould be 
the Dog of Origone ; ſome ſaying one,and ſome the other,and 
therefore they do many times take the one for the other. 

7. ARGO NAVIs,the Ship Argo, which comprehendeth 
oneand forty Srars; this is the Ship wherein Faſon did fetch 
the Golden - fo from Colchis,which was afterward placed 
in Heaven as a M2morial,not only becauſeofthegreat Voyage, 
but alſo,becauſe (as ſome will have it) it was- the firſt Ship 
wherein any man failed, Their reaſon why this Ehip is not 
made whole is,that thereby men might be put-4n mind not 
to deſpair,albeir that their Ship miſcarry in ſome part now 
and then. Some avouch it to b2 the Ark of Noe. iNowsdius faith 
it is the Ship wherein the _=_ were, when Chriſt appeareJ1 
unto them walking on the Sea. In one of the Oar: of this Ship, 
there is a-great Star;called Canopas,or Canobus,which che "Ara- 
bians called Sbuel,as ic were a Bon-fre , becauſe of the great- 
neſs thereof. Ir is not ſeen: in Traly,nor in any Country on 
this ſide of Italy : Some ſay that Canobus the Maſter of-Meve- 
aus his Ship. was transformed into this Sar. 

8. HYDRA,the Hydre ; that hath five: and twenty Stars, 
and wo untormecl., 

9. CRATER,the Cup or Standing piece; that hath ſeven 
S$rarslome ſay that this was the Cup wherein Tagathpn,that 1s 
the chief God, mingled the ſtuff whereof he made che Soulsof 
Men. 

109, CORVUS;he Crop; this hath ſeven Srars,Theke three 
Conſtellations are tobe joyned together, becauſe _ depend 
upononeHiſtory,which isthis. Upon atime Apol.madea folemn 
f:aſt roFupuer,and wanting water toſervehis rurn,hedelivercd 
2 Cup to the Crow(the Bird wherein he chiefly delighted goon 
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ſegit him to feech Water therein. The! Crow flying- towards 
the River, cſpicd aFig-treefell in hand with the Figs,andabode 
there. till rhey were Ripe : In the end, when he had fed his 
fill of them, and had ſatisfied his Longing,he bethought him- 
ſelf of his Errand, and by reaſon of Shagetdoy Raring 2 
check, he caught up a Smoke inhis Bill, broughc itto Apollo,and 
told him that the Snake would: notlet him fill theCup with wa- 
ter. Apol lecingtheimpudency of theBird,gave him this gift,that 
aslong as the Figs werenot ripe upon-the Tree,(o he 
ſhould never Drink:aad for a memorial of the filly excuſe that 
he made,he placed both the Crow,Cup, and Snake in Heawen. 
11, CENTAURUS,the Centaure, which comprehendeth 
ſeven and thirty Stars. Some fay that this is Typhon,others call 
him Ch:ron, the Schoolmaſter of thoſe three excellent men , 
Herewles, Achilles,and «/£ſculapius, unto Hercules he read Aſftro- 
my, he trained up Achilles in MufickandeEſculapius in Phy. 
fick: and for his upright Life he was turned into this Conftal- 
lation. Yet Virgil calleth Sagittarius by the name of Chiron. In 
the Hinder feet of this Conſtellation,thole Stars are ſet which are 
called the Gefer: appearing to the Mariners as they fail to- 
wards the-Sexth Sea,in the form ofa Croſs , whereupon they 
have their name. The four Srars which are in the Garniſh of 
the Cemtaxrs Speorare accounted by Proclus as a peculiar Con- 
[tellatianand are called by him Thyrfilochus,w was a Spear 
compalied about with V ine Leaves : but they are called by 
Copernicus and Clavius, and other Aftronomers,the Stars of his 
Target. It ſhould ſeem that they were deceived by the old 
Tranſlation of Prolemy,wherein Scurum is put for Haſta(i.e.)the 
Target, for the Spear as it is well noted by our Country-man 
MLR. Record,in has Book intituled The Caftle of Knowledge. 

12. LUPUS, the Welf,or the Beaſt which the Centaur hold- 
eth in his Hand,containeth nineteen Stars;the Poetical reaſon 
is this ; Cb:ron the Cemtaxr being a juſt Man,was greatly given 
to the Worſhip of the Gods: tor which thing,that ic might 
be notified to all Poſterity,they placed him by this Beaſt d 
which he ſeemerh to ſtick andthruſt through with his Spear 
(as it were) ready to kill for Sacrifice. 

13- ARA, the Alrar,it is alſo called Lar, or Thuribulum , 
(5.e.) a Chilmney with the Fire,or a Cenſor. It conliſteth of (c- 
ven Sters,and is affirmed of fome Poets,to be the Altar where- 
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on the Centaur was wont to offer up his Sacrifice.But others tell 
the Tale thus. When as the great Gyants,called the Tytans,la- 
boured as much as might be to pull y opicer out of Heaven,the 
Godsthought it good tolaytheir heads cogether,to adviſe what 
was beſt ro be done: Their concluſion was,that they ſhould all 
with one conſent joy handstogether cokeepout fuch fellows; 
a'1d that this their league might. be. confiemed,and throughly 
.ratifi-d;they cauſed the Cyclops (which were workmen ot /«!. 
can)'to make them. an A/ter:about this A/tar all the Gods aflem- 
bled,and there {ware,that with one conſent they would with- 
{tand their. Bnemics;afterwards,having gotten the Vidtory, it 
T_ them to place this A4/tar in. Heaven,as a Memorial of 
theirLeague,anda token ofthat igond which unity dothbreead. 
14. CORONA AUSTRINA,the Saurb Gerland,it hath i 3 
Stars, Some lay that ir is ſame trifliag Garland which Sagitrae 
rius Was wont to wear,but he caſt itaway from him in jelt , 
and therefore it was placed beeweer his Legs:otherscall icthe 
Wheel of Ixion,whcreupon he was tormented for that great 
diſcourtelic he would have oftered unto Fanoghinking indeed 
to'have gotten up her belly:but Fupiter ſeeing the impudency 
of the M1n,tumbled him out of Heaven (where by the Licznce 
ofthe Gods he was ſoracenne. admitted — ) 4nto. Hell , 
there to. be continually tormented upon a Heel. The Figure 
of which Wheel was atcerwards placedin Heeven,to teach men 
to take heed how they be too ſaucie to make ſuch cour- 
reous.proffers unto other Mens Wives. The Greeks call this 
Conſtellation by the name of Uraniſcus, becauſe ofthe Figure 
thercof: For it reprefenteth the:Palace or Roof ofthe mouth, 
which they call Uraniſcus. 
i5.The laſt is PISCIS AUSTRINUS,or Notivs,the Sourh 
Fiſh,vhich comprehendeth eleven Srars,beſfides that which is 
in the Mouth thereof, belonging to the. Water, which runeth 
from Aquarinzand is called by the Arebians Fomebant.. "The 
reaſon why this Fiſh was placed in the Heawen,is uncertain : 
yet ſome affirm, that the Daughter of YVenws going into a Wa- 
xer to Waſh her ſelf, was ſuddenly transformed into a F:ſh,the 
which Fiſh was afterwards tranſlated into Heawen; The un- 
formed Stars belonging unto this Conſtellation are tix. 
Thus mach concerning the Conſtellation of che Nothern and 
Southern Hemiſpheres ; now follow the Poe.ical Stories of che 
Z5oliatical C*nſt ella;ions. Thirdly, 
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Thirdly. 
\ Of the Zodical Conſtellations. 


I. KH the Ram,is called by the Greeks Crios ; it con- 

taineth in ic thirteen Srar;,which were brought unto 
this Confellation by ThyeFtes,the fon of Pelops,and Brother of 
Acreus. This is the Ram upon which Prixus,and Helle his ſiſt- 
er, the Children of Arbamas did fit,when they fled from their 
Step-mother Ins, over the Sea of Helleſpont : which Ram was 
afterwards for his good ſervice,tranſlated into Heaven by Ja- 
piter. Others ſay, that it was that_Ram which brought Bacchus 
untothe ſpring of Water,when through Droughr he was like- 
ly to have periſhed in the Deſert of Lybia. Novidius will have 
this to be the Kam which Abraham oftercd up inſtead of, hjs 
fon Iſaac. The Srar that is Firſt in the Hegd of the Ram,is that 
trom whence our later AFffronemers do account the Longitude 
of all the Reſt,and it is diſtant from the Head of Aries, 1n the 
tenth Sphere,z7 Degrees 53 Minutes. 'The unformed Stars 
belonging unto this Conftellatien, are five. 

+ TAURUS he Bull,which conſiſtethoftwenty three Stars. 
This was tranſlated into Heaven in Memorial of the Rape 
committed by Fupiter on Europa the Daughter of Agenor,King 
of Sidon ; whom 'Fupiter in the likeneſs of a White Bull ſtole 
away,and tranſported into Candia. Others ſay, That it was 
Io the Daughter of Inacus : whom Tupiter loved,and turned 
into the form of a Cow,to the intentthat Tunocoming at un- 
wars,ſhould not perceive what part he t 1 played: Fupiter 
afterward in memorial of that crafry conveyance, placed 
that Figure in Heaven ; The reaſon why the Pocts name 
not certainly whether it be a Cow or a Bull, is becauſe 
it wanteth the hinder Parts ; yet of the molt of them ir is 
called a Bull. In the Neck of the Bull there are certain 
Stars,ſtanding together in a cluſter , which are commnnly 
called the Seven Stars: al:hough there can hardly be dilcer- 
ned any more than fix. "Theſe are reported to be the ſeven 
Daughters of Atlas,called Arlantiades, whereof fix had com- 
pany with the Immortal Gods,but the ſeventh (whole name 
was Mcrope ) being married unto Sz/ipb»s a mortal Man, did 
n27e0+ 
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therefore wichdraw and hide her S21;as being aſham=l that 
ſhe was not fo fortunate in matching herſelt as her Siſters 
were. Some ſay,that that Star whichis wanting is Ele&ra, the 
eldeſt Daughter of Ar/as,and that therefore it is ſo dim , be- 
cauſe ſhe could not abide. to behold the deſtrution of Troy ; 
but at that time andever fince,ſhe hid her face. The reaſon wh 
they were taken up into Heawven,was,theirgreat pity towards 
their Father, whoſe miſhap they bewailed with continual 
Tears.Others ſay,that whereas they had vowed perpetual vir- 
ginity,and were in danger to loſe 1c,by reaſon of Orion, who 
greatly aſſailed them,being overtaken with their Love ; they 
requeſted Jupiter to ſtand their Friend, who tranſlated them 
into Sters,and placed them in that part of Heaven. The Po- 
ets call them Pleiades,becauſe when they riſe with the Sun,the 
Mariners may commit themſelves tothe Sea.Others will have 
them to be ſo termed # pluendo; becauſe they procure rain.O- 
thers give them this name,of the Greek word Cleicnes, becauſe 
they be many in number. They bealfo called YVig#lie , becauſe 
they riſe with the Sun in the Spring time : likewiſe Atboraie , 
becauſe they ſtand fo thick together.Our men call them by 
the name of the Seven Stars ,or Brood Hen. The Aſtronomers 
note this as aſpecial thing concerning theſe Stars,that when 
the Moon and theſe Srars do meet together,the eyes are_not 
to be medled withal,or cured if they be ſore : their reaſon is, 
becauſe they be of the Natureof Mars and the Moen. 

Moreover,there be five Stars in ths Face of the Bu!,repre- 
ſenting the form of the Reman letter V ,whereot one(whichis 
the greateſt)is called the Bul"s Eye. They be called Hyades,and 
were alſo the Daughters of Atlas,who fo long bewailed che 
death of Hyas their Brother,flain by a Lyon,that they dicd for 
- wana gpl. were afterwards placed in Heawven,tor a Memort- 
al of that great Love they bore to their Brother. The Ancient 
Roman: call the Bull's Eye Pariliciam,or Palelicium,ot Pales their 
Goddeſs ; wh6ſe Feaſt they celebrated after the conjun&ion 
of this Star and the Sun. 'The unformed Srars belonging un- 
to this Conftellation,are cleven. 

;.GEMINI,the Twins ; it conſiſteth of eighteen ſtars. The 
Poets fay,they are Caſtor and Pollux,theSonsot Leda,breihren 
moſt loving,whom theretore Fupiter tranſlared into Heaven. 
Some ſay that the one of them is Apelic,and the other Hercu- 
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les : but the moſt affirm the former. The unformed Stars of 
this Conſtellation are ſeven, whereof one is called Tropms,be- 
cauſe it is plac2d next before the F cut of Caſter, 

4. CANCER, the Crab,it hath nine Srars. This is that! Cyab 
which bit Hercules by the Heel as he fought with the Serpent 
Hydra in the Fen Lerna,and for his forward ſervice, was placed 
in Heaven by Funo, the utter Enemy of Hercules.In this Com 
feellation there are Stars much ſpoken of by the Poets,alchough 
they be but ſmall ; whereof one is called the Crib,other two 
are the two Aſſes,whereof one was the Aſs of: Bacchus, the os 
ther of Yulcen,whereon they rode to battel, when as the Gy- 
ants made War with the Gods ; with whoſe Braying and 
ſtrange Noiſe,the Gyants were {ſo ſcared upon the ſudden , 
thatthey forſook the Ficld , and Fled.The Gods getting the 
Victory,in triumphing manner tranſlated both the Aſſes, and 
their Manger into Heaven. The unformed Stars of this Con+ 

| fellation are four. It is called Animal Retrogradum,for when the 
Sun cometh into this Sign,he maketh Retrogradation. 
5. LEO, the Lyon; it hath 27 Starsthis is that Lyon which 
Hercules overcame in the Wood of Nemes,and was placed in 
Heaven in remembrance of ſo notable a Deed. Nevidau ſaich, 
this was one of the Lyons which were in the Den into which 
Daniel was caſt,and was therefore placed in Heawen,becaule of 
all other he was moſt friendly unto Danzel.tIn the Breſt of th's 
Conſtellatunis that notable great Star,the light whereot is ſuch, 
as thattheretore it 1scalled by Aſtronomers Bazileus or Pegulus 
(1.e.Xhe Vicerey,or lictle King among the reſt. The unformed 
Stars belonging tothe Lyon are cight;whereof three make the 
Conſtellation winch is now called Coma Berenices,that is, the 
kair of Berenice.ThisConſtellation was firſt foundoutand invent- 
ed by Caxcn the Mathematician,but deſctibed by Calimachus 
the Poer. The occaſion of the Story was this.Prolomens Euer- 
£cres having married his filter Bereni:e,was ſhortly after enfor- 
ced to depart from her,by reaſon ot the Wars he had begun in 
fſia : whereupon Beremce made this vow, that if he returned 
hom? again in ſafety,ſh2 would otter up her hair inVenusTem- 
pl-. Prolomy raturned fate ; and Berenice,according to her vow, 
cat oft her hair and hung itup.Atter certainDays,the hair was 
no: to be tornd ; whereupon Frolomy the King was greatly 
wulp-2aicd : but Caxongto pleaſe the humorot iteKing,and ro 
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curry favou r with him,perſwaded him chatVenus had convey- 


ed the Hair into Heaven. Canon attributeth ſeven Stars unto at, 
but Prolermy alotteth it but thregbecaute the other be inſenſible. 

6. VIRGO, the Virgin,it hath twenty fix Stars, This is 
affirmed to beJuſtice, which among all the Gods ſometime 

living upon the Earrh,did laſt of all torſake. the ſame, becauſe 
of the Wickedneſs that began to multiply therein,and choſe 
this Place for her Seat in Heaven. 

Others ſay,that it was Aftrea,the Daughter of Afreus,one 
of the Gyants that were called Titans,who fighting againſt 
the Gods, Ai/trea took their parts againſt her own Father,and 
was therefore atter her death commended unto the Heavens, 
and made one of the Twelve S:gns. 

Others ſay, that ic was Erigene,the Daughter of Icarius,who 
for that her Father was ſlain by certainDrunken men, for very 
Griet thereof hanged her ſelf : but Fupirer taking pity of the 
Virgin for her Natural atte&tion,tranſlaced her into Heawen. 

n her right wing there is one Star of ſpecial note, which by 
the Aſtronomers is called Vindemiator (4.e.) the gactheres of 
Grapes. This was Ampelos the Son of a Satyr and a Nymph, 
and greatly beloved of Bacchus,unto whom in tuken of his love, 
Bacchus gave a ſingular faic Vine,planted at the foot of an 
Elm (as the manner was in old time.) But Ampelos in Harveſt 

athering Grapes,and taking little heed to his footiag, fell 
= out of the Vine, and brake his neck. Bacchus, in Me- 
morial of his formcraitection,tranſlated him into Heaven,and 
made him one of the principal Stars in this Conſtellation. 
There is another great Star in the hand of the Virgin, called 
of the Latins Spica,of the Greeks Stachus,of the Arabians Azi- 
mech(4.e.) the Ear of Corn: whereby they ſignifie,thatwhen the 
Sun cometh to this Sign,the Corn waxeth Ripe. Albumazer 
the Arabian,and Newids, take this Conſtellation for the Virgin 
Mary. The unformed Stars in this Conſtellation are fix. 

7. LIBRA,the Ballance,it conraineth 8 Stars;Cicero callcth ic 
Fugum the Toak,and here itis to be noted,that the ancient A- 
ſtronemers that firſt ſet down the number of the Conſtellations 
contained inthe Zodiack,did account burcleven therein,fothat 
the Sign which now 1s called Libra,was heretofore calledChela:, 
thatis to {ay,the Claws of the Scorpion, which poſteſſeth ihe 


ſpace of two whole Signs. But the later Aſtroncmers, being dc- 
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ficous to have Twelve Signs in the Zodzack, called thoſe eighe 
whereof the Claws of the Scorpion do conſiſt,by the name of 
Libra,not that there was any Poerical Fiftion to induce them 
chereto,but only moved by this reaſon,becauſe -the Swn joyn- 
ing with this Conſtellation,the Day and the Night are of an 
equal Length,and are (as it were equally poyzed in a pair of 
Rallance. Yet (as I remember) ſome will have this to be the 
Ballance wherein Juſtice,called alſo 4#res,weighed the deeds 
of mortal men, and therein preſented them unto Jupiter, Ir 
hach nine unformed Srers appertaining unto it, 

s. SCORPIO,the Scorpion ; called of the Arobians, Ala- 
rrab; of Cicero, Neps. \t conliſtech of twenty one Stars. The Ei- 
Ction is thus; Orwnthe Son of Hyreus greatly beloved of Dia- 
na,was wont to make his boaſt,that he was able to overcome 
what bealt ſocver was bred upon the Earth: The Earth being 
moved with this ſpeech brought forth the Scorpron,whereby 
Orion was ſtung to death. Fupuer thereupon(at the requeſt of 
the Earth)tranflated both the Scorpion and Orion into Heaven; 
to make ita Leſſon for ever,for mortal men,not to truſt roo 
much unto their own Strength : and tothe end he might ſig- 
nifis the great enmity between them,he placed them fo in 
the Heaven,gthat whenſoever the one Riſeth,the other ſerteth; 
and they are never both of them ſeen together above the Ho- 
112.08 at OnCe: Gulielmus Poſtellus will have it tobe the Serpent 
which beguiled Eve in Paradiſe. The unformed Stars about 
this Scorpwn arethree. 

9. SAGITTARIUS,the Archer. It hath 31 Srars.Touching 
this Sign,there are among the Poets many and ſundry Opini- 
ons.Some fay that it is Crocus,the Son of Pupbene,that was nurſe 
untothe Muſes. This Crocus was ſo forward in learning of the 
Liberal Sciencesand inthe practice of Feats of Activity, that 
the Mules entreated Zupiter that he might have a place in Hea- 
ven, l'o whoſerequeſt Fupiter inclining,made him one of the 
: 2 Signs: Andto the end that he micke expreſs the excellent 


qualitiesof the Man,he made his hinder parts like unto a Horſ+, 
chzreby to ſignihe his fingular knowledge inHorſe-manſhip:and 
by his Bow and Arrow , he declared the ſharpnelſsof his Wir. 
Whercupon the Aftrelogers have this conceit,that he that is born 
ungcr Sagitrerins,ſhall attainto the knowledge of many Arts , 


and beot 9 Wit,and gue courage. Virgilathrmeth this to 
Cc Centaur, who 


be Chiron t or his ſingulacLearning and Juſtice 
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was made the Maſter of Achilles. At which time Hercules com- 
ing to viſithim(tor he had heard both of theWorthineG ofthe 
Shenterelinand of the great hopes ol the Scholar) broughe 
wich him hisQuiver of Arrows dipped in theBlood of the Ser- 
nt Hydra,but Chiron being defirousto fee his ſhafts, and not ta- 
- heed ofthem being in his hand,letone of them fall upon his 
foot,and being greatly rormented,not only by the anguiſhof the 
yſon working in:the wound, but much more becauſe he knew 
imicifro belmmortaland his wound not to be recovered by 
medicine,he was enforced tomake requeſt unto the Gods,cthat 
he might be taken out ofthe World,who pitying his cale,took 
him up iaro Heaven and made him one of the "Twelve Signs. 

10. CAPRICORNUS,the Goat, it confiſteth of 28 Stars. 
The Pots lay,that this was Pan,the God of the ſhepherds,of 
whom they teigain this manner : The Gods having war wich 
the Gyantz,gathered themſelves togerher into egypt, Typhon 
the Gyant purſucd them thicher, whereby the Gods were 
brought into a quandary,that well was he that by changing 
his ſhape might ſhitt for himſelf. Jupiter turned himſelf into a 
Ram: Apollo became a Crow: Baccus a Goat: Dians lurked under 
the form of a Cat: Funo transformed her elf into a Cow : Ve- 
us into a Fiſh: Pan leaping inco the River Nius,turneth the 
upper part of his body into a Gear,and the lower part into 4 
Fiſh. } ur wondring at his ſtrange device, would needs have 
that Image and Pi&tare tranſlaced into Heawven,and made one 
of the Twelve Sign:.In that the hinder part of this Sign 
is like a Fiſh, it betokenerth that the latter part ot- the Month 
wherein k Sun elleth this Sign,cnclineth unto Rain. 

1 1, AQUARIUS, the Waterman: lt hath 4.2 Stars,whereof 
ſome make the Figure of the Man: other ſome the Watar-pot ; 
and ſome,the Stream of Water that runneth out of the por. This 
is feigned to beGanimedes theTrojan,the ſon otOres andCallirhoe, 


whom Jupiter did greatly love for his excellent tavour and beau- - 


ty,and by the ſervice of hisEagle carried him upintoHeaven, 
wherehe made him hisCup-bearer,and called him Aquarizs.O- 
thers notwithſtanding think it to be Deucalion The for of Pro- 
metbeus whom theGodstranſlated intoHeaven,itremembrance 
of that mighty _ y which hapned in his time, whereby 
mankind was almoſt utrerly taken away from. the face of the 
Earth.The untormed Srars belonging unto this Sign are three. 
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12. PISCES, the Fiſhes: theſe together with the Line that 
knitteth them togerher,contain eweary four Stars. The Poets 
lay, that Vewzs and Cupid her Son-coming upon a certain time 
unto the River Eupbrates, andſitting upon the Bank thereof, 
upon # ſuddeneſpied Typhon the Gyenr,that mighty and fear- 
ful Enemy of the Gods coming towards them ; Upon. whoſe 
Sight, they being ſtricken with exceeding Fear,lept into the 
River,where they were received by two Fiſhes, and by them 
ſaved from drowning. Venus for thisgood turn,tranſlated them 
into Hea'ven. Gulielmus Poſtellus would have them to be che 
Two Fiſhes wherewith Chriſt fedthe 5000 Men.The unformed 
Stars of this Con#ellation are four. 

Thus have I briefly run over thePoetical reaſons of the Cex- 

ellaticns : It remains now that I ſpeak of the Milky way. 

VIA LACTEA,or Circalus Latteus,by the Latins fo called; 
and by the Greeks Galaxia ; and by the Engliſh , the Milky 
way. It isa broad White Circle that is ſeen in the Heaves : 
in the North Hemiſphere,it beginneth at Cancer, on each fide 
the Head thereof,and paſſeth by Auriga,by Perſeus,and Caſſio- 
peia,the Swan,and the Head of Capricern, the Tail of Scorpio, 
and the Feet of Centawr, Argothe Ship,and lo untothe Head of 
Cancer. Some ina ſporting manner docall it Watling-ſtreet , 
but why they call it fo, | cannot tell ; except it be in regard 
of the narrownefs that it ſeemeth to have ; or elſe in reſpe& 
of that great High Way that lyeth berween Dover and S. 
Albans , which is called by our men, Watling-Hreer. 

Ovid laith,thatit is the great Cauſey,and the High-way that 
leadeth unto the Palace of Fupiter ; but he alledgeth not the 
cauſe of the Whiteneſs : belike he would have us imagine 
that it is madeof White Marble. 

Others therefore alledgetheſe cauſes: Fupiter having begotten 
Mercury of Maia 7 of Atlas,broughttheChild when 
he was born,to the Breaſt of uno lying aſleep:But Funo awa-. 
king threw thechild out of herLap,and let the milk runout of 
her breaſt in ſuch abundance that ({preading it ſelfabout the 
Heaven)it madethat Circle which we ſe2.Others ſay;thac ic 
was not Mercury, but Hercules; and that Fane did not let the 
milk run out of her breaſt,but that Hercules ſuckt them ſocar- 
neſtly,that his Mouth run over,and fo this Circle was made. 

Others ſay,that Saturn being defirousto devour his children, 
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his wife Ops preſenred him with a Stone wrapped'in'a Chur, 
inſtzad of his Child-: 'Fhis- Stone ſtuck fo faſt in Saturn his 
Throat as he would-have ſwallowed it;that withoietobur he 
had i herewithall-bzen- choaket had te not been relieved. by 
his Wife,who by preffing the Milk out of her Breaſts faved 
his Life : the Mitk that miſſed his Mouth(whereof you muſt 
ſ{appoſe ſome ſufhcient quantity ) tell on the Heavens, and 
runninz along made this Circle, 

Dr. Hood Commenting npon Conſtellations, ſaith; The Stars 
are broaght into Confellations, for Inftraftion ſake, Things 
canno! be taught without Names : to-give a Name to ever 
Star had been tro bleſome to the Maſter,and for the Scholar; 
forthe Maſter to Deviſe,and for the Szho'ar to rem2mber : 
and thereforeths 4fronomers have reduced many. Srars into 
072 Conſtellation ; that thereby they may tell the better where 
to ſeek them ; and being ſought,how to expreſs them. Now 
the AFtrenomers did bring them into theſe Figures,and not in- 
to other,being moved thereto by theſe three Reaſons. 

Firſt, theſe Figures expreſs ſome propertiesof the Stars that 
arc in then ; as thoſe of the Ram to bz hot and Dry; An 
drameda Chaincd beroken2th Impriionment,the Head of Me- 
duſa Cut of, fignificth the loſs of that part : Oren with his 
terrible and threatning geture,mportech Tempeſt and tecr- 
rible Efte&;. The Serpent, the Scorpion and the Dragon, ſig- 
nifi2 Poyſon :: The Bui! infinua.cth a Melancholy Pafdion : 
The Bear inferreth Cruelty,&c. 

S2condly,the Stars (if not preciſely,yet after a fort)do re- 
preſent ſuch a Figure,and therefore. that Figure was aſſigned 
thein : as for Example,the Crown,both North and South , the 
Scorpion,and the Triangle, repreſent the Figures which they 
have. 

The third cauſe was , the continuance of the Memory of 
ſome notable Men, who either in -regard of their ſingular 
Pains taken in Afronemy,or in regard of ome other notable 
Deed, had welldeſerved of Man-kind. 

The firſt Author of every particular Confellation is uncer- 
tain; yet are tagy of great Antiguity; we 1cceive them trom 
Prolemy,and he followed the Platonicks; fo that their Antiquity 
15 great. Moreover, wemay perceive them to be Ancient by 
the Scriptures,and by thePozrs.In the 38 Chapter of Fob there 

15 
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is mention made of the Pleiades , Orion,and ArFurus , and 
Mazzaroth, which ſome interpert the Twelve Signs: Fob lived 
in the Time of Abrabam,as Syderocrates maketh mention in 
his Book de Commenſurandis Locorum Diſtantits. 

Now beſides all this, Touching the reaſon of the Invention 
of theſe C onſtellations, the Poers in ſetting forth thoſe Stories, 
had this purpoſe, to make them fall in Love with Aſtroncmy 
When Demoſthenes could not get the people of Athens to hear 
him in a matter of great Moment,and profitable for the 
Commonwealth, He began to tell them a Tale of a Fellow 
that ſold an Aſs ; by the which Tale he ſo brought on the 
Athenians,that they were both willing to Hear his whole Ora- 
rion,and to put in Practice thar whereunto he exhorted them. 
The like intent had the Poets in theſe Sreries: They ſaw that 
Aſtronomy being for Commodity ſingular inthe Life of Man, 
was almoſt of all men utterly negle&ed : Hereupon they be- 

an to ſet forth that Art under theſe Fiftions ; that thereby 
fich as could nor be perlwaded by commodity, might by the 
Pleaſure be induced to take a View of theſe Matrers, and 
thereby at length fallin Love with them.For commonly note 
this,that he that is ready to Read the Stories, cannot content 
himſelf therewith,burt defireth alſo to know the Conſtellations , 
or at leaſtwiſe ſome Principal Star therein. 


A 


DISCOURSE 


Of the 


Antiquity, Progreſs and Augmentation 


ASTRONOMY. 


IRST it ſeems not to be doubted, but that there was ſome 
kind of Obſervation of Bodies Czleftial, as ſoon as there 
were Men: conſidering that the SpeQacle which the Hea- 
vens conſtantly preſent,is both ſo Glorious,and ſo Uſeful,that 
Men could not have Eyes to ſee,and not fix them Attentively 
and Conſiderately thereupon. For, among other Apparences, 
when they ſaw the Sn daily to change the Places of its Riſing 
and Setting,atcertain Times of the Year:to approachnearer ro 
the Earth inits Diurnal Arch,and at others againto mount upto 
a Height much more ſublime and remote from it : and that his 
coming nearer totheEarth madeW#/mter,and his removeHigher 
made Summer: we ay, when they Beheld theſe things, doubt- 
lef they could not bur ſeriouſly remark and conſider this vicifli- 
eude,accordingto which they mightexpetrheScaſon would be 
moreHard,or Mild,to them in this lower Region of theWorld. 
Again,fo admirably Various did the Moon appear,in her ſeve- 
ral Shapes and Dreſſes of Light, thag ſhe could not but invite 
MensEyes,and engage them to frequent Speculations:eſpecially 
when Sheafſlumed thoſe various Facesor appearances,at ſet and 
certain Times;in reſpe& whereof it camero paſs,thateveryNa- 
tion MeaſuredtheirTimes &Scaſons,by thoſe her conſtant and 
PeriodicalCircuits;& this, becauſe thoſePeriods ſucceeded much 
more frequently than the —_— __ Depreffions of the 

Sun, 
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Sun. Totheſe, we may addthat beautiful ſhew ofthe Nightly 
Stars, undergoing likewiſe their Variations, according to the 
variety of Seaſons;& more particularly that bright Star of Luci- 
fer,Riſing ſometimes Later ſometimes Earlier, and ſometimes 
not at all before the Sun,and the like. But, what we ſhall princi- 
pally note, is only this; that though Mankind was Long, before 
they came to make enquiries intothe cauſes of theſe Celeſtial 
Changes and variations, reſtrained roſer Periods: yet they Ob- 
ſervedthem from the very Firſt Age,and not only Admired,but 
alſo accommodated what they OQblervedzo the Ules of their 
Lives and their Snccefſours. Here it might nor be fruitlefs, to 
remember that Prometheus, who was imagined to have framed 
the Firſt Man, wasalſoimaginedto have givenhim anereced 
Figure,and ſublime Countenance; totheend he migh the more 
advaritageovuſly advance his Eye "f< Keaveps, andcofirem- 
plate the Glory and Mpgens of the Gel##ieF Lights. Bur be- 
cauſe rhis is too General, and rude a way of Obſervation; and 
it is our buſinels to look backintothole Times wheris Mem fr 
made [uch Obſervations of Syderal Bodies,as gove then the bout and 
occafion of reducing them to Merbed,and foun ing the Pranciples of the 
Artgr Science of Af roneny thereupon: we muſt have recouſertathg 
monuments in Sacred Writ, tor the underſtanding of that ob- 
{cure matter. 
And indeed,the Light weexpe from Sacred Leaves, would 


Sacred records ſoon be clear enough todiſculs all the Darkneſs, wherein the 
examined, and Original of 4ffronomy ſeems involved; could we but fromchem 
be the Firſt AC deducethe leaſtgvidence for that which the learned Antiqua 


among the Jews, Joſephus affirms of the Sons of Serb; ke 


ipoken of. 1:b. 1. they invented the Science of the Heatensghefore the Flood,and engr a- 


wed the ſame on two Pillarigthe one of Brick, be other of Stone hat 
ſo it might be preſerved inthe one, in caſe the Fury of i Deluge to 
_ iſh and deface the other: or it there remained 
to us any the moſt ſlender Teſtimony of the Reaſon hethere 

ives,of the ſo great Longevity of Menin thoſe Days ; name- 
lv, thar the duration of their Lives was ſufficiently long, to 
here the knowledg of A4froncmy, which requires tull 600 

cars, at the leaſt, ro the Qbſervation of all the Varieties of 
Celeſtial Motions: hpvas he notes, that the Great Year 
(as they call ic) doth conſiſt of fix hundred Common Years ; 
the vulgar opinion being , that the Cale#iis! Motions do con- 
tinually vary. Donee 
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Dome v9nſurpte, Magnus qui dichiur, Ann, 


Rurſus #s antiquum redeans vage filera rurſum, © | Eft Anne, 


Qualia preteriti fteterant ab origine mundi. 


Again, the buſineſs mightbe deduced fromnort long after the 
Flood, if in Scripture we could find but the leaſt word from 
whence might be argued the truth of what the ſame Author 
writes ; namely,thatthe Egyptions weretaught Aftronomy,by A- 
braham. Probable enough 1t 15, WC conkss that Beroſus, and 0- 
thers,quoted as well by Foſephus, as Euſebius,had read ſome {uch 
thing in ſome Book of the old Rabbins: but that the fameſhould 
be fetched from Holy Writ, is moſt improbable; therein being 
no mention at allof any ſuchthing.Betides,there are Pious and 
Learned Doctors, and among them Salianus,who will not allow 
it © be ſo much as probable, that. 4brabam: ſhould inftrutt the 
Egyptians in Aſtronomy : becaule of the very ſmall Time of his 
ſtay among them in Egypr.It is written indeed, that Abrahams 
came from Ur of the Chaldaens: butnot that he received Afro- 
nomy from the Chaldeans,or that he delivered it from them to 
the Eppyrigns- And therefore they conclude, that what Foſe- 
phus (aid of Abrahams Reading A ftronomy in Egypr,may with more 
probability be imputed to/his Great grand-Child, Fo/eph.Con- 
cerning Him, therefore, we read (in truth )that he was ſingu- 
larly favourable to the Prieſts in Egypr,at fuch Time,as all the 
reſtof the People RO Landsto the King forBread, 
during that woful and long Famine. For, He excepted the 
Lands belonging to the Priefthood, and (as the Text faich)aſ- 
ſigned them certain Portions out of the publick Granaries ; fo 
that from hence may be proved (what Ariforle tells us from 
other Authoricy)thatamongſt che Egyptiens;the moſt Ancient 
Nation,the Prieſts were cxempred from Labour,andlefe to the 
caſicemployment of theirMinds:and thatthisgzve them occa- 
ſion toinvent and conſtitute the Marbematicks: and yet for all 
this, it is not written, either that Foſeph taught tnole Egyprian 
Prieſts the Mat bermricksor tharthey taught thom-tohim. And, 
perhapsthat Favor he ſhewad thePrieſts,was an Argument not 
only of the Reſpect andVeneration bornthem by eheKing and 
all hisPeople; but alſo of his particularGratitudetoward them; 
in that He, who had been bred up only to Sheppardry and 
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ery Imployments,and was wholly ignorant of all Arts and Sci- 
ences,at his firſt coming among them; being afterwards advan- 
cedto the heightofaCourtier,and luſtre of a Favorite, had been 
inſtructed by them in ſomething more noble and ſublime. And 
truly the Divine Meſes, not long after admitted into the ſame 
Court,is not delivered ſomuch to have erudited any others,as 
to have been himſelf learned inallche Wiſdom ofthe Egyprians. 
Nevertheles conſidering that this Wiſdom of the Eg yprains, 
doubtleſs contained the Mathematicks, and that Aſtronomy was 
ever eſteemed the beſt and nobleſt part of them: this Erudition 
of Moſes ſeems to be the moſt Ancient Monumentof the Sci» 
ence of the Stars, that can be found in Holy Writ. 
AFtronomy you ſee isof great Antiquity,cven upon the Re- 
cords of Divinity ; and might be proved of much greater,could 
we but evince (what ſome alledge) that the qomg way 
Pen'd by Moſes,as living a good while after him. Becauſe Fob 
there mentions Ar#zrus,Orion,and theHyades,orWateryConftel- 
lation: and thereforeit muſt be, that before that Time the Stars 
had been ranged anddiſpoſedinto certain Afteriſms,according 
toſome certain method or artificialTheory then in Uſe. But be 
theTime ofhis life never ſo uncertain,yet we may certainly ob. 
ſerve fromtheHiſtory thereof; that it icems Fobpbeingan Alien 
rothe Hebrews derived his knowledge of God from that which 
inScripture is calledCelorum E xercitus,the Hoſt of Heawen.Fora(- 
much,asthe Inviſible things of God are not ſo well learned from 
any viſible things of Nature,or the etfe&ts of hisWiſdom & Pow- 
er, as from the Celeſtial Orders, and therefore Syneſius juſtly 
calling Aſtronomy | vmgoiuror emviiums ]a truly-wenerable Science'; 
he ſaith, that it advanceth the Mind to ſomething of greater 
both Antiquity and Nobility,v4z. inctfable Theology. That we 
may be brief, and only touch upon that ſentence inthe Book 
of Wiſdom that God gave to Solomon, among other of Natural 
SCIences,to underſtand the Courſe of the Tear,and the diſpoſitions of 
the Stars: If —_s in Sacred Writ doth expreſly prove the 
Antiquity of Obſervations Afronomicel, and the founding or 
erefting any ſetled Art thereupon; it muſt be that, of which 
the Holy Prophets complain'd'in their days ; wx that there 


. were Chaldeans, whoat Babylon did contemplate the Stars, and 


compute the Montbs, that from them they. mig byforetel thing 5 to come. 
For,from hence we underſtand, that the Obſervations of the 
Motions of Heavenly Bodies was a certain profeſt Art; and of 
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great Antiquity among the Chaldeans. 
In the Second place we are to revolve the Records of Articl. 3. , 
Ethnick Authors, to ſee if among them we can find the Time Ethnick mo- 
of the Nativity of Aftronomy. —_— _ 
Look we therefore back. Firſt, intothe Remains of that part of ſl frft theſe 
Time,which is calledObſcure or Fabulcus, becauſe poſlibly enough «f Fabulous 
ſomerhing of Truth, concerning our enquiry, may be found times: accer- 
wraptupin the darkſome ſhroudsof Fables. And begin we at the ing to which 
—_ Ancient of HeathenGods,Czlus,inGfeek 'Ovgyy3s ,who,as _ is found 
Diodorus Siculus delivers,wasſo named,becauſc of his Hi gh De- — 
votion to,and delight in theObſervation of the Stars.This emi- mer, 
nent Perſon being the Father of many Sons,as Atlas, Saturnys, 1b. 3. 
the Titanes,and among thoſe,efpecially Hyperion and Faperus;it 
is lawful for us to conjecure,that led by his Example,his whole 
family were addicted tothe ſame Study.For ſeeing,that Czlus 
lived in Mavritania,not far from theOcean;& thence extended 
his Kingdom,not only over all Africa,but alſo into a conſidera- 
ble part of Ewrope: it is well known that his Son A4rlas who fſuc- l, 
ed him in the ſameDominions,is allowed to havegiven his _— = 
nameto the higheſt Mountain of that Country; only becauſe ;;'* oy -oovgg 
he had made hisObſervations oftheMotions of theHeawens and * 
Stars, from the top thereof. For the Ancients inthole Days, as 
the Vulgar now in ours, imagined the Arch of theHeawens tobe 
{o lictle diſtant from the tops of great Mountains,as that by how 
much theHigher any man aſcended on thoſeHills,hy ſo much 
the moreclearly & diſtin&ly might he beho!dCezleſftial Objetts. 
Tothis, Diodorus,Plimie,and others add; that Arlas was feigned 
py + ny on hisShoulders,only becauſeHe hadFramed 
a Sphere, whereinthe whole Heavenly machine was ſtrongly re- 
reſented:and Clemens Alexandrinus Obſerves,that a be- Strom. 1. 
ing bothVates & Phyſicus,a Prophet and Philoſopher,was reporrt- 
ed tocome and relieve 4t/as(hisgreat Uncle)by taking the vaſt 
Burden of Heaven upon his own Shoulders;becauſeHe ſucceeded 
him in that difficult Task,theStudy,or ſcience of Czleſtsa/Bodies. 
Of Heſperus, the Son of Atlas, it 1s recorded, that while he was Herſperus. 
buſie in ſpeculating the Srars,on the top of the ſame Mountain, 
he was ſnatched away by the violence of ſomeDiſcaſe,& could 
neverbe found:& that thereupon,the commonPeople,in reſpe&t 
of his Piety and Juſtice,gave his name to the moſt beauriful & 
reſplendent $rar,which 1s alſo calledVeſperugo,being/Venus, while 
ſhe 
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' And Daugh She is in the Weſt. As for his Sifters,called both Arlantiades,and 
ters, the Arlan- Pleiades: theſe Vkewiſe gave their name to that Glomeration of 
tiades awd Plei- ©. .,,,, which are viſible in the Back of Tawrus,and of one of them, 
nn ”” named Maia,was bornthe famous Mercurius; faidto havebrought 
a the Science of the Stars firſt mto Egypr. Whence Marcilins,wri- 
1 Aſtron. ting of the Aſtronomy oi the Eg yprians,Says of Mercury, 


Tu Princeps, Authorg; ſacri, Cyllenie, tanti.8c 


Though wewell know,that the £7 5:7p:4n;, allowing theE 'T 
ptians to be 10 other, but one of their Colcnres, ſentabroadto find 
room to ſubſiſt in, contend, That they received Aſtronomy from 

lib. 3. them: as firſt Dioderns,and afier Lucian have obſerved Here it is 
lib. de Aftrol. yell worthy our Commemoration, what Cicero ſaith,as of Atlas 
5+ Ti/culan, and Prometheus, (n alfo Cephen, a King of the Ethijopians: wiz. 
« Neither had Alas been beleived to haveſuſtain'd Heaven,nor 
&« Prometheus to have been chain'd on Caucaſu:5:nor Cepbeus with 
« his Wife, Son-in-Law, and Daughter,to have been Stellified : 
© had not theirD ivine cognition of Celeſtial Bodies firſt occaſi- 
* onedthe perpetuation of their Names inthe diſguiſe of Fables. 
2. To returnto Sztwrz another Son of Czlus;He,leaving Africa, 
Saturn, whe and Reigning only in Iraly,Sicily and Crete ; may bethought to 
dclvered ie Have prolecuted his Fathers Studies,nolefsthan the former:and 
ſame to P1139. re have this Argument for it,that the ſloweſt of all the Planers 
bears his Name;to this very Day: probably,becaufe he was the 
firſt who underſtood the Motion and courſe of that Planet , 
which was by the Greek: called K&5v@ from x2/1® Time, fora(- 
much as of all the Celeſtial Circuits, none was found fo diu- 
eurn. And of his Sons, fince Pluroaddicted himſelf intirely to 
Husbandry, Neptune to Navigation ; we may conceive, that Jo 
piter applying his mind to nobler cares, ſucceeded his Father 
in the Study of the Heavens: as alſo that hechoſe Olympus, ac- 
counted the higheſt Mountain,to make his Obſervations upon: 
ſo that in procefs of Time he came therefore tobe called 0- 
lIympas, and the name of that Mountain to be transferred up- 
on Heaven it ſelf, whoſe orders and laws He well underſtand. 
ing , was thereupon ſaid to have the Dominion of Heaven. 
Certainit is, that the Grecians aſcribed the Original of this 
nobleſtScience,partly ro the Gods themſelves,and partly roanci- 
Ip. ad CcntHero's;which Achilles Tatius ſealonably aHuding untogintro- 
Phara- duceth old cA/chylus attributing ro God, that He ſhewed the 


Riſings 


Jupiter. 


pe III 
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Riſings andSettings of the Srars,and diftinguith'e Winter, Sura + 
mer, and the other Seaſons; and Owwd Fathersrthe ſame whol- 
ly upon 7 upirer. 
Perg; Hiemes, FEfturg; & in equales Autumnos, 7 Mctameryh. 
Et breve Ver, ſpatiis exegit quatuor Aunum. 


Behdes,t is in the Fitionthat Jupiter took his Father, Saturn, 
bound him, and precipitated him into Hell. Now this ſeemsto 
intimate, that Fapiter having impoſed his own name upon one 
of the moſt eminent and illuftrious of the Planers, gave that of 
his Father to anocher of them, that was more remote, ſituate in 
the deepeſt parts of the ethereal ſpaces, and of the ſloweſt 
Progreſs: though all this while we are not ignorant,that thoſe 
names were fixed upon thoſe Planets a long Time after: ſince 
more anciently the-Plawer Fupiter was called Phaeton, and that 
of Satarn, Phanon. For, we may collect very neer as much from 
Lucian, who by Tarterss underſtands the immenſe Alrticude, 
or Profundity of the Xrberra/Region: and fo deniesthat Saturn 
was either exild by Jupiter into Hel/, or caſt imo bonds; as 
common Heads were perfwaded to betieve. 

As for Hyperion; Dioderur hath a Tradition,thathe being of 
the Progeny of old Cel;.lemonitrared the courles of the Sun : 
and Aon: and therefore called the San Helios,after the name of yzyc cu 
his Sun ; and the Moon, Sel:ne,atter that of his Daagbter. 

Laſt of all comes Fapetus, whoalſowas the Son of Celus,but 

tormed nothing worthy commendationimthe advanceof 4. 
is Fathers Speculations: hut Prometheus, whom be Begat, was Japetus. 

——_ imagined tohave been chained on the. Hill Caucaſus, ©” _—_ 
and to have his Heart perpetually torn by a hungry Eagleor oe One 
Vaultur ; Becauſe (as ab pore unds the R Fo. _ _ 


iddle) with reſtleſs L d the ſame 
care, and ſolicitude of Mind, he conſtantly excruciated him- guy. mm Ec. 7, 
If with Obſerving the Stars, and Studying their Aſcenſfons 
and Declinatioss. We ſhall not infiſt upon what follows in 
the ſame Author , namely that this Prometheus was the firit , 
who introduced _—__—_ the Aſſyrians (not far from Cau 
caſus : ) it being more uſeful for us now to obſerve, that He 
was imagined tohave ſtolen Fire from Heaven , for the in- 
animation of Man , for no other reaſon , but becauſe he 
infuſed this Heaven-fetch't Knowledge into the Breaſts of 


Men,and inflamed their Soul with the defireand Love _ 
or, 
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lib. 2. 


lib. 3 7. 6. 10. 


ſo did Phaeton, 


Deardalus, 


lcarus. 


Ae Aſivol 
:% 1/ageg. 


Atreus and 
Thyeftes. 


For,as to the remainder; foraſmuch as Belxs was the ſame with 
Tupiter,among the Aſſyrians, as Diodorus teſtifieth: it is He ra- 
ther, who was accounted both the moſt ſacred of their Dieties, 
and the Inventor of this Sideral Science; as Plimy affirms. 

Iris not needful for us here toexamine many other of the an- 
cient Traditions, accounted likewiſe among the Fabulous;as, in 
particular,the Fable of Phaeren,which hath thisMythology,thar 
inhisLifeTime he had madea confiderable progreſs towardthe 
diſcovery of the Sun's Annual Courſe;but dying immaturely,he 
left the Theory thereof imperte&. That other of Bellerophon, 
whom Interpretersmaintain to have been carried up toHeaven, 
not by aFlying Horſe,buta Studious and contemplativeMind, 
eager in the queſt of Syderal myſteries. That of Dedalus,who in- 
deed by the ſame towring Speculations, as by the Artifice of 
Wings,mounted upto the Northern part of Heaven, while his 
les ingenious Son,/carus,falling ſhortin hisattempt of imitati 
his Fathers ſublime Flight(as not ſo well underſtanding the De- 
monſtrations of the reaſons of his Theory) flagged very low in 
his Studies: and fell from the true and apodi&tical cognition of 
Cel:ftial Motions and viciflitudes : with many other the like re- 
counted | y Lucian; as that of Endymion,the favorite of the Moon; 
of Tirefias, the Prophet,&c. Yet one thing there is mentioned 
as well by Lucian,as Tatins,which we cannot well paſsby; which 
falling under the account of Heroical "Times, ſeems to come 
ſomewhat near to that which is called Hiſtorical. And that is 
the notable Contention that aroſe betwixt Arreus and Thyeſtes 
about ſupream Dominion. For when by the publick Conſent 
and Vote of the Argives, the Kingdom was to be his of the 
'Two,who ſhouldgivethe moſteminentTeſtimony of Science : 
it came to Atrews ſhare to be King : becauſe, though Thyeſftes 
ſhewed them the Sign Aries, in Heaven (for which he was ho- 
noured with a golden Ram( yet had Arrews declared a thin 
more excellent;while diſcourfing about the Variety of the Sun's 
Riſing. He made it appear,that the Sun and the World (i.e. the 
Starry Orb)were not carried theſame,butquite contrary Wayes, 
and conſequently, that that part of the Heavens which was 
the Weſt or Occident of the Starry Orb, was the very Riſing, 
or Orient of the Selary. Hence that Verſe of Euripides, 

heites yay as bar Thy bvarriay bby = 
Qui Aftrorum enim contrariam oflendit viam, 
To 


TA nr En, ares tre 


and Augmentation of Aſtronomy. 241 


m—— 


To the ſame Times likewiſe are we torefer the Inſtitution of Hercules and 


the Olympick Games, by Hercules, which after a long interrup- Iphirus. 
tion were renewed by Iphitus.. For, inaſmuch as thoſe Sports £2p+ 18 
were inſtituted for no other end(as may be aſſured from Cenſo- 

rius) butthat their Celebration might put men in mind of that 
Intercalaticn of a Month and half, chat was ro be made con- 

ſtantly every fourth Year,in reſpect of thole four Timeseleven,. 

or forty four Days, by which the Motionof the Moon antici- 
pated-that of the Sw»; and the four times ſix Hours, or one 

whole Day, by which the circuit of the Sun exceeded 365 

Days : manifeſt ic is, that Hercu/es could not underſtand this, 
without having firſt exatlyObleryed the Motions of the Sun. 

and Moon. Hither alſo belongs that which is reported of Orpbe- 

# who muſt nceds have attentively Obſerved thefeven Planets 

if it be true, as Lucign avers, that he repreſented their Har- Opeiu. 
mony by his Sevenſiringed Harp: which the Grecians thereupon ,, ,3..; 
deligned in Heaven, by ſome Stars,that tothis Day retain the * 
naine of Lyra. Solikewile doth what Sopbecles laith of Palame- 


[ _—_—— , _ % 04D =— 
des, who poinced our ths t:veral Arteri/ms, and particularly , p,j,nea.., 


"Aqurv ETergas Th x, wiv {uxrdy Joriv 
Ur/um. volmam: geiidum C* occa/um. Canis, 


And laſtly, what Homer recounts, :that in thoſe Times were Homes. - 
well known (beſides Boczes and the -Bear, or Wain.) 


Ihaniddes, 3 Tddzs my. 7 01G Netur * Odiſs. Es 
Plejades, atq; Hyades, robur 7, ipſum Oriones- 


We have now {truggled through the Darkneſs of Fabulous 
Times,and are advanced asfar as rodiſcern the Twilightof H:+ 
ſtorical. And here,thefrit thing we clearly perceive,is that the: $-con4!y, i 
whole Contovertte about the. Antiquity of Afronomical Ob- Hiſtorical 
{ervations lies betwixt the Egyprians and | 
laniansFor,as to the Grecians, though ſome have thought they 


Articl. 4+ 


fe \ 


ing to which, 
F , p 
tre antiquity 0] 


might. put in alſo for a claim to che Honaur of being the Au-. qo... 0465. 
thors ofthis admirable Science; yet by the Verdict even of Pla- w1tion: belmgr 


to himſelf, they are to lay by the pretence of competition z ether to the 
«* For, ſaith He,The firſt that made Sydera/ Inſpe&ions, was a F£yPrians, 
* Barbarian;a more Ancicat Nationthan Ours bred choſe Men 


n yn EnMmon. 
Li "ER - 


ar 
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2. lib. de A- 


frolog. Iageg- 


Lic. citat. 


de Divinat. 


« who firſt devoted their Mindstothat Study, in reſpet of the 
« Summer-like ſerenity and perſpicuity of the Air,fuch as Egypr 
« enjoys, and Syria, whereall the Srersare clearly viſible, and 
*n0 Clouds or Miſts to obſcure the beautiful Face of Heaven. 
And certainly, if weexcept what we newly mentioned,the In- 
ſtirution ofthe Olympick Games by Hercules,and theReſtauration 
ofthem after ſome Intermiſlion,by Iphyrus,which hapned abour 
800 Years before Chriſt; and ——_— in the Writings of 
Homer, and more eſpecially of Heſiod, who lived near upon the 
ſame Time,or notlong betore; we ſhall find that the Grecians 
can produce no Monuments of their Obſervations of the Hea- 
wen; more Ancient than thoſe of Thales,who flouriſh'd full 600 
Years before Chriſt; and who yet borrowed his knowledge of 
eEtherial Matters from Eg ypt.It being manifeſt therefore,that 
thes£gyp:ians,or cheirPricits arethe onlyMen,that ought to be 
admitted to adiſpute with the Aſſyrians or Babylonians,or their 
Philoſophers,concerning the Antiquity of Obſervations, and 
that their ſeveral Pleas ſeem equally reaſonable. Truly, it isno 
eahe matter todetermine the ditterence,ſo as toplace theLaw- 


_ rcl ontheir Heads to whom it doth of right belong.For,albeit 


of /epbus aſſigns the Honour tothe Chaldeans;and othersagain 
and firmly for the Eg ypriens:yetPlato, Diodorus, Lucian, Achilles, 
Tatins,and others alledge ſich quotations foreach party ,as ſeem 
to haveno other,but the Authority of the parties themſelves. 
Nor ought that toſeem ſtrange; ſince both fades equally all 

the convenience oftheir vaſt Companies,& the Serenity of the 
Sky; fince they both boaſt themſelves the Original Nation,and 
allow their Competitors to be only Colonies; fince both glory in 
Fabulous en we cannot trace or diſcuſs; & both 
recur toegregious faſhoodsabout the time whentheir Anceſtors 
firſt made Celefial Scrutinies. For,the Cald ans (as we find in 
the Regiſter of Diodorw)affirm,that their Nation applied them- 
ſelves to theſe Studies, from Timesof incredible Antiquity,viz. 
of four hundred and 3 thouſand Years:And the Epyprians (as 
Cicero Obſerves)talk of Obſervations of four hand thouſand 
and ſeventy Yearsſtanding. Unleſs you ſhall pleaſe to conſign 
theViRtory to theEgyprians,becauſe they put a value on them- 
ſelves by Auction. As if it were not enough for them to boaſt 
thoſe four hundred nine thouſand Years(mentioned by Laer- 
tins) in which from the Time of Vulcan, the Son of Nilus, to 
that 
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that of Alexander of Maceden,there >, _—_ of -Eclipſes of the in trefac. 
Swunthree hundred ſeventy thre2,and of the Mooncight hundred 
thirry rwo. Theſe Conſiderations premiled, we cannot indeed 
deny but the Egyptians had ſorncObſervations,fome Ages before 
Theales 2nd other Grecians Travelled among them: but when we 
would enquire more preciſely into the Time, when thoſe Ob- 
ſervations firſt begun ;we find our {elves at a lofs, and broughe 
back again into the Cimmerian obſcurity of Fabulous Times. 

Now fotaſmuchas, though Pliny writes,that Epigenes found 
noObſervations among the Babylonian of above ſeven hundred 74. g. c. ;6. 
and twenty Years Antiquity, and choſe —_ on artificial 
Tiles orSlates;and the moſt ancient Eclipſes deduced fromthem, 
were tranſmitted roPrclcmy,about the ſame number of Years be- 
fore Chriſt; and that by che great Hipparchus. And to the ſame in Amagef. 
Time belongs whatBereſus & Critodemus lay,that in their Days {5. 4 cap. 6. 
there were extaru no Obſervations of more than four hundred 
and thirry Years,25 may be found alfo in Pliny: foraſmuch,we 
{ay,as we have brought ſom confiderable Monumentsof Obſer- 
rations much elder than that Time; yet ſhall not concede be- 
yond what the Cha!derans themiclves proteſt, whenthey reſti- 
hed roCal:ithenes (who went to them upon no ctherErrand,by 
the perſwaſion of #riffole, as Simplicins relates) that they hadno-;, j;_ ,.1.c.. 
thing of that kind among them beyond a thouſand nine hun- bs, and com. 
dred and three Years paft: whichYears ſeem to commence atmer: 46. 
Ninus,theSon of Belus,and firſtKing of the Aſyrians. Iris clear, 
that the Antiquity of Obſervations ariſeth to (but net above) 
one thouſand and ninety Years before Alexander the Great. 

But, alas! after all this great ado, Ihat did the Ob ſervations Artict. F. 
therſelyes amennt wirte? Why truly,for ought we can gather from 7 neither of 
all that isExtant concerning then,thoſe ofthe Egyprians amount ** ane y_—_ 
edtonothing at all;andthok of theChaldeans to veryLittle For 5,7 41, 55h 
the/Egyprians,we contefs,are ſaid to haveObſerved the Riſing of che deſignation 
the Deg-Sear,and ſome other,no very difficult Appearane of Times: but 
we have no Remains delivered down to us,of that or anyother 749704 what 
particulartheyObſerved,with the exa&tdeſignation ofthe Time *?, £4 5 
as they ought. And from the Chaldeans we haveas little, beſides ;,0.4uiou of 
thoſe Eclipſermentioned in Prelomy.But when 1fpeak of the E- Aftrology 

ptions,l oxceptProlomy himſelf, and fome others whoLived ang Judiciai. 
Srudiod at Alexandria,abont three hundred years before the Na- 
tity of our Saviour; or after A "7" Timocharis,Eratoft be- 
1 3 Gs, 
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of the Heaven;becaulc all the Planezs kept conſtantly to it. 


nes, Hypparcbus: for all thele were cicher Grecians, or to be ac- 
counted among the Grecian, in reſpe& of the Language they 
uſed and wrote in rather than among the ancient Egyprians,by 
whoſe Inventionseven Pt. I-»nxy himſelf (one of their one Coun- 
try-men,without diſpute) was very little,or nothing at all aflif- 
ted in his Study of Aſtronomy. But, what concerns as well the 
Egyptians,as Chaldeans;cheirObſervations are tobe diſtinguiſh. 
ed (according torhe diviſion vulgarly received) into(1.) Afre- 
womical,and (2) Aſtrologicatthe tormer relating to the Motions, 
Magnitudes,Diſtances,and Proportion of the Stor; theLatter 
tothe Etfects ofthem, which they conjeQtured weredependent 
on the Vertues and Influences of Heavenly Bodies, as well in 
the affections of the Air,as in the Adtions and Aﬀairs of Man- 
kind For both Nations being wonderful prone to Superſtition, 
and ſurpriſed withexceſs of Admiration at the Eclipſes of the 
Sun and Moen,when they firſtbeheld chem;and Obſervingever 
now and then ſome Stars that moved in Courſes contrary to 
the Weſt, they began preſentlytothink,that thoſe Apparences 
happned not without Natural Cauſes;and that it remained only 
on Mans part,toStudy how thoſe Events mightcome tobe fore. 
known which thoſe apparencesdid portend.Hereupon,having 
attribured the myſt powerful. Vertueto the five Wandering 
Stars (as Diodornus teſtifieth particularly of the Chaldeans ) as 
underſtanding them tobe theProclaimersof theWill and Pur- 
poſes of theGods ; becauſe they ſometimes Aroſe,and ſome- 
times Set in various Places of the Heavens, becauſe they varied 
their Magnitude& Colour: therefore they conceived,thatthey 
ought to addrefstheir Studies and Diſquifitions principally to 
theſe Varieties. And,becauſethey imagined, that the higher the 
Place was,from whence they ſhould Obſerve theſe Wanderi 
Stars,the more clearly and diſtintly might they be diſcerned; 
they builded Structures of vaſt Altitude; and particularly that 
immenſe Tower at Babylen, deſcribed by Herodotus, from the 
higheſt Area whereof (where ſtood alſo the Temple of Belus) 
they mightexa&tly Behold and Obſerve the Riſing and Setting 
ofthe Stars, and other Syderal occurrences. They took notice 
likewiſe,that thoſe fivePlavers did keepalmoſtthe ſameCourle, 
as theSun & Moon; and —_— they pointed out the Zodiack; 
imagining that there muſt be ſome eminent Vertuein that 
j 
is 
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thisZodiackthey diviedd into twelve parts,or S:gns; becauſe the 
Alon run it overtwelve times, and the Sz» only once in one 
Year: and according tothe number of theDays, during which 
the Sun was in paſling through one Sign, they diſtinguiſhed 
each Sign again into thirty parts, which we call Degrees. I ſhall 
- not recount to you, how they would have Twelve Principal 
Dieties belonging to theſe Twelve Signs,whereot each had his 
particular Regiment over his proper Sg» and Month dependent 
thereupon: nor how they ſubſtituted thirty of the fixt Srars,to 
afliſt the Planets, and called them Councelling Gods : nor how 
they placed twelve Stars always viſible in the North, for go- 
vernmentof the Living; and as many moreinthe Sourb, always 
viſible, for the government of the Dead, there gathered toge- 
ther, with many ether the like Dreams and ridiculous abfur- 
ditics. But the thing I think moſt worthy your notice, is, by 
what rude kind of —_ they diſtinguiſhed the Zodiack into 
Twelve Signs;as we find itdeſcribed; concerning the Chaldeans, 
by Sixtus Empiricus,and concerning the Egyptians,by Macrobine, 
he manner was this. They took a Veſſel with a ſmall holein 
the Bottom,and filling it with Water, ſuffered the ſame to diſtil 
Drop by Drop into another Velſel,placed beneath to receive ir; 
and this from the Moment of the Riſing of ſome one Ster or 0- 
ther, Obſerved in one Night,until the Moment of its Riſing a- 
gain the next night following. "The Water fallen down into 
the Receiver,they divided into twelve equal parts,and having 
two other ſmaller Veſſels in readineſs,cach of them fit to con- 
tain one twelfth part of the Water, tt again poured all the 
Water into the upper Veſſel, and ſtrialy marking the Riſing 
of ſome one Star inthe Zodiack,they at the ſame Moment gave 
the Water leave to diſtill into one of the ſmaller Veſlels, and 
ſo ſoon as that was filled, Obſerving likewiſe r Riling 
Star, op put under another ſmall Veſſel; and fo alternacely 
ſhifting che ſmall Veſſ noted,if notin one Nightyet in 
many,the twelve Stars,by which they might diſcriminate the 
whole Zodiack into twelveequalparts.Now with what Art and 
exaQneſs theſe Ancients meaſured outthe Heawens,may be con- 
jetured from thisoneexample.l might adfer another foppery of 
theChaldean;,from the ſameEmpiricw,who relates,that taking it 
forgranted,thatthe furureFortunes of Men did depend on their 
particularHoroſcope,orSiguRiling at theurBirth;when they had a 
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mind to divine in this Kind, Two of theſe Wiſe men agreed 
together in the Calculation of the Nativity of the Perſon pro- 
poſed: the one Rood by the Morher in Travell, the other on 
ſo:ne highPlace near acHLand,& as he that was Ee'ow gave the 
Sign that the Intant was then newly come 1nto the World the 
== above took care to Obſerve the Sign, that was juſt then 
newly Riſen.But,it will be of more uſe for us to hear what Ma- 
crubins tells of the Egyprians.'They,when they would know the 
Diamerer of thsSun,had inrcadinels a Veſlcl of Stone, hollowed 
to the torm of an Hemiſphere, exatly made, with a Sryle or 
Gnomen erected inthe Midule,and rwelve Horary Lines drawn 
within: And on the very Day of the Equimex,Obſ-rving the Mo- 
ment,when the upper Limbus of the* Sun tft ſhewed it ſelf a- 
bove the Heriz.on; they marked that Place on the brim of che 
Veſſel,on which the Gnomen caſt irs Shadow. Then again mark- 
ing that place, on which the Shadow ended, when che lower 
Limbus of theSuns body appeared juſt above the edge of the Ho- 
rizen ; th nattead e ſpace or diftance berwixt the two 
marks of the Shadows, and found it to be rhe ninth part of an 
Hour, or the hundred and eighth part of Hemiſphere, and cou- 
ſequently the two hundred and fixteenth parr of thz whole 
Circuit: and from thence they deduced, that che Diameter of 
the Sun wasthe two hundredth and forcenth part of irswhole 
Orb; (which,in truth,is the 7 00 th neer upon) or did contain 
oneDegree and an hundred Minures ; which yet is no more 
than half a Degree,or 3 1. Minutes, at moft. To thiswe might 
ſuper-add, that it wasthe Jus of Elder Times, tocom- 
menſurate the Diameterof the Sunby an Hydrologie, or Velſe! 
of Water, colle&ing the ſame from part of the Water flawing 
down the whole Day, which had dropped until the Sun was 
wholly-Rifen; as is infinuated by Plutarch, and deduced from 
Capella ibut Cleomedes hath athrgedeclared,, tharthis way of 
Meaſuring by ater falling flowly and equally from Veſſel 
to Veſſel, wasan Invention of the Egyprians.Now the reaſon, 
why we touch upon theſe particulars, was only to latisfy, that 
(as we (aid chd_ in ——_ was ever Ob- 
&rved either by the | ans, or by the Babylonian. 


And,#youdehre any umentthereof; Pray take 
this. Theywereveryfarfrom ,thatthe Fixt Stars had 
any Motion proper to themiſelves; or thatthey hand any Eccen- 

pricuy 
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tricity (excepting only that the Egyptians thought Venus and 
Mercury to Move round about the Swn, as therr center; asis 
affirmed by Macrobius, and ſome others) orthat the Sun had 
any Apog ewm at all; wich many other Particulars fully as conſi- 
derab Which doubtleſs muſt be the Reaſon, why they invent- 
ed no Hypatheſes, by which they might regulate themſelves,in 
making their Calculations of the various Motions of the Hea- 
venly Bodies. And Peter Ramusnot long ſince complained thar 
we fare not our Aſtronomy freefrom the trouble of Hypotheſes ; 
ſuch as the interpreters of Arifotle themſelves,and Proclus on 
Timeus have recorded the Egyptians and Babylimians to have 
had amongſt them: while, introth, he complained, that we 
had notour Aſfronomy as rude,wild and imperteR,astheirs was. 
For, however ſome Hypotheſes are more {imple (and fo more 
eaſy) thanother-ſome, yet it is abſolutely impoſlible, that A- 
ſtronomy ſhould conſiſt without ſome or other. Hereupon,they 
heed, that the Planets were one while Diret# 
in their Progreſs, another while Retrograde, and then again 
Stationary, that they in their Wandering Tomerimes inclined 
towards the Norch, and ſometimes deflected again towardsthe 
South : but all that while, they could neither comprehend the 
Reaſonsof thoſe various Apparences, nor Calcutate them by 
Numbers. The moſt they could do , was darkly to repreſenr 
thoſe Motions,by certain Hieroglyphicks,as in particular by the 
Windings and flexuresof Serpents; and the Motion of the Sun, 
only by a Beetle rowling his pill of Dung backward: as we 
may read in Clemens Alexandrinss:and then came Eudoxus,who 
having learned the variety of Motions among them, was the 
firſt who invented Hypotheſes of various Orbs, for the Solution 
of the Phenomena. | 

Again, they were very far from attaining the determinate 
Places of the Fixt Stars,according to Longitude and Latitude;or 
according to their Right Aſcenſion, and Declination: {o that nei- 
ther could they define the true Places of the Planers,by Com- 
paration to the Fixt Srars,nor(conlequently)deſigne any Ob- 
ſervations with duc cxatnels. And truly this was the Cauſc 
why Hyparchus met with no Obſervations, cither of the Ee: 
tians Or Babylonians, by which he could receive the leaſt help 
or advantage, toward his compoſing either Hypotbeſes or Ta- 
bles to repreſent the Motions of the Five Errant Stars : and 
Piolomy was the firſt, who partly by the bencfit of Obſervations 
letr 
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left him by Hipparchus, and ly by thoſe he made Himfelt, 
became alle toatrempt fuch a Work; as ſtands recorded in his 
Almageft.There were only the Eclipſes, which both theſe Na- 
tions had ſer down, as Obſerved in their Commentaries: and 
thoſe only ſo,as that from Paſt,they might be able to conjecture 
ſomething of that were ro Come. Not from the Motions of 
Sun and Mcon,exaftly Calcula!:ecd by the help ot Tables; but 
having learned from common experience,that every nincteeth 
Year, Eclipſe; didreturn again upon the ſame Day, for the moſt 
part: thereupon they endeavoured to prezdi& what Eclipſes 
would happen, and the Time when ; and this after they = 
perceived not any Anomaly in the Sn, but ſome certain Ine- 
quality inthe Moon,which reducing to a medium,they conclud- 
ed thatthe Moon did every Day run through thirteen Degrees, 
and a little more than one fixth _ of a Degrce;as Geminus de- 
livers of the Chaldeans. But in their Predictions of Lunar Eclip- 
ſes, they were ſomewhat more confident; as well becauſe theſe 
Eclipſes uſually return,forthe three Ages next ſucceeding, with- 
in the compaſs of theſame Days; as becaufe it is very rare,in 
reſpe&of the greatneſs of the Earth; Shadow, but the Moon, 
either in the, whole, or ſome part of Her, more or lefs falls in- 
to it: but, becauſe (as to Selary Eclipſes) the Moon is both fo 
{mall,and hath fo large a Parallax,as that ſhe doth not for.the 
moſt part interceptthe Light of the Sw# from the Earth: there, 
fore was it-(as Dioderus witneſſeth fpeciallyof the Babylonians) 
rhae they durſt-not determine _ of the Sun to come, to 
any certain Time: bur if they predicted any, with limitation 
of Time, they always (to fave their credit in caſe of failing) 
annexed this Condition , If the Gods be not prevailed upon, '- 
Sacrifices and Prayers, to avert them, 

Truth is,thele Afronomers were allo Prieſts;,and it was theig 
intereſt ro caſt inthis Proviſo. For, being ambitious to be re- 
puted interpretersofthe Will of the Gods to the People, and {a 
both knowing in thingsto Come,and skilltul in ſuch Ceremo- 
nics, wherewth their reſpective Deities were moſt attoned and 
delighted: unwilling tobe thonght able ro predi nothing,and 
as unwilling again to be, found erring intheir chicfPredictions, 
chey wraprt up all in myſteries,and amuſed the Vulgar with ſu- 
perſtitious Opinions and rites. The Egyprians, in a greatpart of 
their Sacred Worſhip, had recourſe ro the Aſtrological Books 
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of their Mercurizs (one of the Order of the Fixt Srars; a ſecond 
of che Conjun&tion of Sun and Moon; a third and fourth , of 
their riſing)which wich what Ceremonious Pompthey uſed to 
Carry about with them, ina kind of ſolemn Proceflion, you 


may find amply deſcribed by Clem. Alexandrinas. Nor is it 11,6. Aſtre. 


ſtrange that thoſe Prieſts accounted lo Sacred and Knowing, 47, 


ſhould alſo beeſteemed for Prophets. Further, you meet with 
no mentionof the Five Errant Stars, all this while ; and the 
Reaſon ſeems tobe,becauſe they attributed an energieofthem 
only as they were referrable tothe Inerrant or Fixt: and parti- 
cularly, asthey poſleſt this orthat part of ſome Sign in the Zo- 
diack,and together with it had their ——_—_ Setting. For , 16 
much did they aſcribe tothe Zodiack,as that the Babylonians , 
and (in imitation of, them, the Per/ians and Indians) thought, 
that cach decimal of Degrees,or 'Thirds of the Signs(and the 
Egyptians came aslow as toeach ſingle Degree) could not be 
varied inthe Riſing,but ſome eminent variation muſt happen, 
eſpecially in him,who ſhould be born at that Time.And here- 
upon was it,that the Egyprians made that great Circleof Gold 
(eferibed in Dioderz)of a Cubir in thickneſs,and three hun- 
dred ſixty five cubits in Circumference (plundered atlaſt by 
Cambyſes) that uponeach cubirs ſpace might be inſcribed each 
Day of the Year, 355 Daysin the whole round,and alſo what 
Stars did Riſe, what Set upon each Day, nay the very Hour of 
their reſpeive Riſingand Setting, and what they did ſignifie : 
and whereas others fed to aflign the form of ſome Animal or 
other,to eachten Degrees; they afligned one toeach lingle De- 
grec,and ſo madetheirHariolations or conjettural Predictions 
accordingly. For Example; to the firſt Degree of Aries they 
affigned the figureofaMan,holding a Sickle orHook in his righe 
Hand,andaSling in hisleft; to the ſecond, a Man with a Dogs- 
head,hisright Hand ſtretche forth,anda Stattin hislett;andſoof 
the reſt : then annexing the fignificationtoeach, they deter- 
mined,that he,who ſhould havethe firſt —_ of Aries for his 
Horeſcope,ſhould be ſome part of hislife a Husbandman, and the 


reſt of it a Soldier;thathe,who ſhould be born under the ſecond, 
{bould be contentious,quarrelſomc,and envious; and ſo of the 
reſt , all which Sca/:ger hath fully deduced from Aben Ezra. 
In a Word ; whatever knowledge either the Egypriams or Chat- 
deans had ot the $1414.certain it is, they referred it wholly to 
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Aſtronomantie,or Divination by Stars : and therefore among 
them there flouriſht,no true and genuine Aftronomy,but a {pu- 
rious and falſe one, i.e. Aſtrology Divinazery,or the fraudulent 
Art of Foreune-rellmng by the Heavens. 
Beroſw(whom we formerly mentioned)comingrinto Greece, 
alittleafter the death of Alexander,is diſcoveredto have brought 
1:4.9.cap.7. with him nothing ſolid touching Afronemy, but only Judicial, 
1b.7#7-37> Aftrology for which,asa thing new,and ſtrange tothe People, he: 
was highly eſteemed, as Vierwvies and Pliny remark; And' Eu- 
doxus,wvho had returned out of Egyp:beforethar,wellknew what: 
ſort of Aſtrology this was(the principal Contrivers and Founders 
2. dedivinat. of which are {aid to have been Perofcers, Necep/me, Eſculapius,) 
but he highly contemned it,as C:cers remembers,and brought 
home noother Fruit of his tedious Travels, beſides a liſt offome: 
Eclipſes; and the varietiesofthe Motions ofthe Wandring Stars, 
by which he firſt efſayed tocompole accommodate Hyperhe/es, 
as we have formerly hinted.Nay, Plato himſelf, whowasCompa- 
nion to Eudexus,for. thirteen Years together,in Egypr, profeſt, 
that he could attain nothing folid and ſatisfactory , touching: 
thoſe Stars,and therefore placed all his hope only inthe ſagaci- 
ty and induſtry of the Grecians,luch as he knew Exdoxxs to be. 
«For, having fir{t recounted what ever he knew concerning 
« them, he ſaithzit isto be believed that the Grecians make more 
« perfe& whatſoever they receive from Barbarians;and there- 
< fore it is fit,we allow the ſame, touching the argument of 
« which we have diſcourled. Truth is,it is difficaleto find our 
* the way,how all theſe Apparences,ſo involved in obſcurity, 
< may be explicated : nevertheleſs , there is great hope that 
* thingsof that ſort will be betrer and more advantageouſly 
* Handled,than they were deliveredto us by Barbarians. 
Artic. From the Egyptians and Chaldean:s, therefore (as Aſtronomy 
And after them Her ſelf, while young and rude)wecome totheGreciens;and the 
'o the Greci- moſt Antique Record of Syderal Obſervationsto be found a- 
whein the oj Mong them, ſeems to be that of Heſiod; who in his Book of. 
ancient ment;. Weeks and Days teacheth Husbandmen the moſt opportune 
on of Aſftrm. Times of Reaping,Sowing,and other Labours of Agriculture, 
+: in Hehod, from the Riſing and Setting of the Plezades,and Hyades, and 
Arturus,;he Dog-ftar, and Orin : 
Ilanid or 'AJaayarivr ome ouesy days 
Donec Plerades,que & Ailaniiades,exoviuntur Sc. 
And 
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And I cannot tell, whether it were that Book,or ſome-other, 
thar Pliny meant,when ſpeaking of Heſiod, he ſays, Hujms quog; 
nomine extat Aſtrologia,there is extant an Aſtrology of his. How- 
ever,we are here to remark two Things,in order to our more 
exact diſquition ; the Firſt is,that the Ancient Greeks princi- 
pally attended to theſe _— and Settings, aſwell that they 
might diſtinguiſh the ſeveral Seaſons of the Year,as that they 
might fore-know Rain,Wind,and other diſpofrtions of the Air, 
uſually attending theſe Seaſons. And hereupon, Thales, Anaxi- 
mander, Democritus, Eudemon, Meton, Endoxus, and many others , 
compoſed certain Para mata, Tables (as Ephemerides, or Di- 
aries) in which they inſcribed each Day of the Year,with tho 
particular Srar; Riling or Setting on each Day,and what Mu- 
tations of the Air each one did portend. Such a Parapegme as 
theſe,was compoſed likewiſe by Fulius Ceſar himſelt,for the 


Ex. Ger, Ptol. 
& ali. 


lib.1 0, 


Horizon of Rome ; in allufion whereto he might juſtly own, lib 1 


what Lacas ſaid for him, 
Nec mew Eudoxi faftis ſuperabitur Annus. 


And,himdoubtleſs, did Ovid tranſlate into his Fafi ; promi- 
ſing in the beginning , that he would ſing of the Stars and 
Signs,that Roſe and again Deſcended under the Earth. But , 
to keep cloſe to the Grecians ; among them , he was held a 

eat Aftrologer , who had diſcovered and Obſerved only 


theſe Riſings and Settings here ſpoken of ; and ſo of whom 
that mightbe ſpoken, which Catwllus faid of Conon, 


Omnia qui magni diſpexit Iumina Mundi, 
Stellarumg; ortus comperit,atq; obitus. 


For,before the Advent of Beroſus, this wasthe only [Epiſe- 
maſia] Preſignification or Devination by the Stars, the Gre- 


cians had among them : unleſs what Heſiod hints, in his. indichui, 
f 


Tiyg&hwy inn 74 715 Th L ioun, iepoy Maes : 
Primum prima Dies G quaria ſeptima Sacra, Ge. 


where he points out,what Daysof the Moon were accounted 
Lucky, and what Unlucky. | 
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Lib. 1. de wit. 
Iſagog. 'de Com. 
Bevren. 

lib. 2. Aſtron. 
hib.2.cap.”. 


in 1.Georg l.t. 


3 Ceorg. 


x. Adven. 
#ojic. 


The Second Obſervable is ; that among the Grecians, and in- 
deed among divers other Nations , beyond all Memorials of 
either Traditions,or Books, the Stars were reduced to certain 
Images or Conſtellations, and denominated accordingly ( as 
their Names yet ſhew)as it pleaſed the fancies of Husbandmen, 
Shepherds, Mariners and the like, who uled tobe vigilant and 
gazing upon the Heavens inclear Nights. Though there have 
b:en ſome Conſtellations added of latter Times, as that of the 
Leſſer Wain by Thales, which Laertias and T atius recite out of 
Caltimachus,who alſo took the ſame elſewhere,and that of Be- 
renices Hair, removed into Heaven by Conongas Catullus relates. 
Cleoſtratus likewiſe(as we have it from Hygimus)found out the 
Kids: though ( which Pliny moreover attributes tohim, ) his 
invention of the Signs in the Zodiack, is{oto beunderſtood, a3 
that he taught Men through what S:gns the Sunand other Pla- 
nets palſed. Bur (that we may touch alſo upon this) at firſt the 
Grecians had only Eleven S:gns in their Zodiack; and it was 
Long after ere they cam? to add the Twelfch,in imitation of 
the Egyptians, who (as may be colle&ed from Serwius, Marcia- 
2u:,and others) in ſtzad of the Clawe: of the Scorpion, placed 
Librazthe place deltined to Auguttus, by Virgil, 


- «»» Tpſe 116; jam brachiacontrabit ardens Scorpins.---- 


They added the Twelfth, we ſay, to the end,that asthe whole 
Compals of the Zodiack was divided into Dodecatemoria ( as 
they call them) ewelve equal Parts, fo it might conſiſt alfo of 
i welve Signs. Albeit, being (as it were) neceſlictated to make 
uſe of ſuch Signs, as had been brought up, rather by chance , 
than Art;thole twelve Signs were not exadtly proportionateto 
therwelve Diviſionsof the Zodiack , but took up more-ſpace 
ſome,than others: as in particular, Leo poſſeſt more room than 
Cancer, Taurus than Gemini : 1 ſay, than Gemini, which though 
compoſed of Caſtor and Pollux ; in fo little ſpace as is allowed 
them,itis impoſſible the one ſhould Riſe,when the other Sets, 
and both in the Eaft : but this Empericas interprets ofthe two 
Hemiſpheres. I omit to infilt upon this, that all Nations had 
not the-ſame Conſtellations : as among the Egyptians was no 
Bear,no Cepbeus,no Dragon,but other Forms or Repreſentaci- 
Ons, as 7atus reports; and ſha:l add only, that Exdoxus ſeems 
to 
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to have been the firſt ,who partly out of the Egyptians Figures, 
partly out of the Grecians, finiſhed the whole Zodiack with I: 
mages reſembling the Aſteriſmes(as Men had fancied,at leaſt) 
and cauſed them to be drawn on a Globe,or {olid Sphere. For, 
Aratus (upon whole Poem,intitul'd gamiuere, Apparences,there 
have been ſo many Commentaries ſet forth, asthatno tewer 
than forty have been extant in Greek, beſides thoſe of Cicero , 
Germanicus, Awvienus,and other Latin Interpreters)did no more, 
but only expreſs in Verſe, what Exdoxus had ſaid before in 
Prole,of this Argument; as Hypparchus,Bythinus demuonltrates. 
I know not whether it would beſeaſonable for me, here to 
adverrtiſe,that it is no wonder Ararw# erred lo groſly in many 
particulars; conſidering that(as it iswritten in his Life )he Liv+ 
ing with Artigonus Gonata,in the quality of his Phyſician, and 
Nicanderin the quality of his A#rologer, and both weregood 
at Poetry: Antigone commanded the Phyſician to give hin 
a tryal of his Poetic,upon an Argumentin Aſtrology; and the 
Aſt rel:ger to give another of his, upon ſomething in Phyſick : 
delivering to the ene,the Book of Eudoxus; and tothe other,all 
that wasextant of Treacles, Antidotes,or Counter-poiſons.S0 each 
Wrote of what he did not well underſtand. One thing I ſhall 
not forget; and that is,that the Phenomena of Euclid who Liv- 
ed near about the ſame Time,and taught at Alexandria(as in 


the Memorials of Pappus) were quiceof another kind, being * 


indeed no other,but certain Principles of Aſtronomy , concer- 
ning the Eigure of the World,and the Circles of. the. Sphere., 
and chiefly, that of the Zodiack. 


Lib. rt. in Avrat. 
Phan. 


6.7. 


But,toreturn back to themore Primitive Greeks, I remember 42 next of 
I faid,that Thales Mileſius was accounted the Firſt, who-after 75 Mile- 


old Heſiodand Homers Days, enquired into the Order of the 
Stars. And certainly he was the Man,whoamong theGref8an; 
may challenge the Palm; as to Anquity ; . for , Apuleius calls 


himg#t antiquiſſimus, ſic peritiſſimus AFtrorum Contemplator, and 14.1 
"1-73 © 


Enudemus tn. Laertius atteſteth, that this was the Opinion of 
moſt,adding moreover, that Xenophanes and Herodorws highly 
aamired him , for that he had firſt predicted the Ecl:pſes 
and Converſions, of the Sun ; and that Heraclitus and Des» 
mocritus Witnelleth as much. And whereas Apuleivs further 
ſibjoyns , that he found out the Motions and Oblique 
Tracts afthg Syderal Lights , Pliny aſcribes that ro Avaximan+ 


der, 


us. 


I. 
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der,a Diſciple of Thales Mileſins (whence he was ſaid Rerum fo- 
re: aperuiſſeto have opened the Doors of Celeſtial Matters) and 
Diodarusto one Oenopides Chius: which Thales could not yet be 
ignorant of the Obliquiry of the Zodiack,when he had written 
of the Solfticer, and Equinoxes,and had converſed a long Time 
with the Egypriansin theirown Country,as Laertizs remembers. 
Further icisdelivered tous, that among others,he predicted that 
notable Eclipſe of the Sun , which hapned in the Time of the 
War betwixt the Medes and Lydians, which he could not doby 
any other Rea{on, but only becauſe,coming newly out of E- 
£ypt, he had learned, that Eclypſes generally return upon the 
lame Day after the ſpace of nineteen Yearsand havingtaken 
notice of one that fell out nineteen Years before,he concluded 
that there would beone at{uch a Time. Nor is there Reaſon 
why any ſhouldthink , that otherwiſchis whole Life might be 
ſufhcient to ObſervealltheMotions ofthe Sun and Moon,as from 
thence tobe ableto invent all things neceſſary for the Calcula- 


In 4i:. D:oz/. tion of Times of their ſeveral Eclipſes. Moreover, it doth not 


appear,how by any other way,but that Helicon Cyzicenus came 
atterward to foretel that Eclipſe of the Sun(mentioned in Plu- 
rtarch) for which he was ſo much admired by Dyoniſixs , and 
rewarded with a Talent of Gold. Nor likewiſc,how Su/pitins 
Gallus could foretel that other of the Aoon,which as molt op- 
portunely predicted to the Roman Army, then ready to joyn 
Bartel with the Perfian,is ſo highly Celebrated not only by Plz- 
rarch and Pliny,but alſoby V, erins,Quintilian, and other Hiſto- 
rians: for other Rule for the Calculationoffuture Eclipſes,there 
wasnone before Hipparchus,who invented Hypotheſes and Ta- 
bles fit for that purpoſe. Beſides, what Laerris imputed to A- 
naximander, Plinius,as confidently imputesto one Anaximenes , 
an Auditor of his : (namely that he ſhould be the Inventor of 
that Gnomon, by which the Converſions of the Sun orthe Sol- 


Hen of Pytha- ftices and Equinexes,wereindicated ; and that he fet up ſuch a 
gor2s, and his One at Lacedemon.) Near upon the ſame Time was it, that Py- 


thagoras is ſaid to have firſt difcourſed ( though Phavorimus 1n 
Laertius,confersthat Honour upon Parmenides)that Lucifer and 
Veſper was one and the ſame Ster of Venus. Now, whether may 
we Cconceive,that he borrowed this ofthe Egyptians,from whom 
being taught,that not only Venus but Mercury alſo were carried 
round about the Sun,as their Center, fo that one and the _ 
might 
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might be both — and Evening-Sray: poflibly , from 
thence he might take-the hint of hisConjeture, that the Sun 
was the Cenrer of not thoſe rwo, but of the other Planets 
alfo,ard' conſequently of the whole Wald: and Moreover that 
the Earthir felt,as'oneof the'Planets,, moved about rhe Swn ? 
For truly , this was an eminent and conftant Tenent in his 
School ; as may be underſtood;not only from Arifterle in the 

eral;but alſo from Laertius,in particular of Philolaus, and L -——m—y J. 
from Archimed. of Ariftarchwi., both Pythagorat his Diſciples : 1, 
that we may ri6t rehearſe all thoſe many' paſſages in Plurarch, 
concerning this Memorable particular; nor name thoſe, who Philolaus. 
held/that the Earth was not ſo much moved about the Sun , Ariftarchus, 
as dayly turned round upon an Axis of its own.; as T.mews, @ n, 
Pythagirean allo, who is therefore by Syneſius eſteemed, after ;» Two. 
Vilate,the muff excellent Affronumer. 

Furthermore,in the next Age after Thales,or necrupon,comes 4%» +1:c/; fow- 
Cleoſtratus(the ſame who was believedto have deprehended the cced-7 Cie- 
Signs of the Zodiack) and he,ſeriouſly remarking thatthe Inter- of-ratus. 
calation,which as we ſaid, was wont to bs made every fourth 
Year,celebrated with the O/ympiek Games,did indeed reſtorethe 
Motion of the Sun to the ſame Day again ; but didnot reſtore 
the Motion of the Meon till the eighth Year,or two Olympiades, 
in which the Intercalatory Days amounted toninety Days, or 
three months: He,we ſay,thereupon'interduced,inſtead ofthe. 

T etaeteris,or ſpace of four Years,the Oitaeterz,or ſpace ofcight 
Years,which compleatly paſt,the New-Moens, and Fall- Moons 

would return again onthe ſame Days. But, when in ſhort Time 

men had perceived,that this Inſtitution failed them, inexact- 

neſs of Computation;andthat ſundry waies had been attempt- 

ed to cure this uncertainty,at length riſethup Metor,lomwhat Meton , ec. 
more Antient than Exdexus; and he demontitrateth from the 

New-Meens, and Full- Moons Eclyptical, that they did not return 

upon the ſame Days, till-after tull nincteen Years : and there- 

upon he became the Author of the Ennea decaeteris, or Period, 

or Cycle of nineteen Years.In reſpect of which Diſcovery,toge- 

ther with the Heliotrope,or Sun- Dyal he made at Athens , and 

ſome otherchelikeInventions,he wasineminenteſteem among 

the Arbenians. But as concerning that Period;Callippos,familiarly 

acquainted with Ari/tole, diſcovering it tobetoo Long by the 
fourth part of a Day;inferred thatfrom four Periods one whole 
Day 
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Art: 7. 


wankt'a 
Spheres. 


Evuduxus,who 
frſt diſ.cv-red ing after his Return out of Egypr , that not only the Sun and 
the neceſiries f 15,,5 but alſo the five Errant Stars,did keep theirCourſes round 


_ ought to be detracted: andſoereaed a1 new Period or Cycle 
dÞ of E 


xty (ix Years,or four times, nine; at,theend of which,onez 
Day was tobecut off; and this was called the Callppick Period, 
and remained in Uſe for a long timetogether. After him,ſuc- 
ceeded Hipparchus ,- who deteRing this Period, tobe yer too 
Long; demonſtratedthart after four Calippick Periods, orthree 
hundred and four Years,there would remain one whole Day 
too much. And intruth, the Experience of many ſucceeding 
Agesdeclared,that to this detraftion of Hipparchus,nine orten 
Yeats over and above were to be expected. However, it is 
worthy our Notice,that the Periodof Meton,together with the 
Connection of it, applied by Calippus, was of long uſe jn the 
Church,under the name of the Golden Number : though want. 
ing the Application of Hipparchus his Correction : alſo,a mi- 
ſtake about of four Days, relating to the New and Full Meons, 
crept intothe Account , even-from the Time of the Nicene 
Councel,which was one of the two main Cauſesof the Refor- 
mation ofthe Kalendar inthe eighty ſecondYearofthelaſt Age. 
And now wehave an p——_y to ſpeak more expreſly of 
Eudoxus,lo frequently mentioned. This man, well underſtand- 


inthe Zodiac ; and fo;as that as well the Sunand Moon, asthoſe 

wandring Stars did ſometimes vary their Lazirude, or deviate 

from the Ecliptick Line in the middle of the Zodiack: ( for, he 

thought the Sun was allo extravagant,as well as the reſt;) and 

again,thatthe other Planets did notonly go forward,but were 
alſo ſometimes upon their Retreat backward ; and ſometimes 
made a Hault or ſtood ſtill: we ſay pondering all choſe various 
Motions in his Mind,and caſting about what might be ctheRea- 
ſonsthereof inNature;he at laſt imaginedto himiclfthat beſides 
the Aplanes or Sphere of fixt Stars,which being ſupream,carricd 
all che reſt coward the Weſt,thereought alſoto be allowed three 
other Spheres, as welltothe Sx» as tothe Moon, and four to cach 
one ofthe otherErrant Stars,ot which one and that theHigheſt, 
ſhould follow the Impretlion of the Fix: Stars, 0: rather of the 
Primum Mobile;the next tothat ſhould moveCountertotheFirſt, 
or toward the Eaſt;thethird makesthedeviation fromtheEc/:p- 
zick, or middle of the Zodiack;and the fourth, or loweſt, cal. 

in the Stars their Direttion,Staticon 07 Retrogradation,and that 
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by a certain Vibration, or Waving to and agen. $o thar he 


» 


might be turn 


pw ye ws in all,twenty ſeven Spheres, and all thoſe Concentri- 
cal, that the Superior might carry on the Inferior, and theſe 
_—_— within thoſe. Afrerwards Callippus ad- 

joyned two Spheres to the Sun , two to the Moon, and ons a 
to MarsVenusand Mercury ; and fo made thirty three : 

And Ariſtotle , to all the Spheres , which did not follow the 
Motion of the Aplanes,or Primum mobile ( excepting only the 
Lanar Spheres) added as many more,which he called the Re- 
volyent ones, tothe end he might conform them to the Mo- 
tion of the Inerrant Sphere, or Primum mobile: and lo in the 
whole he conſtituted Fifty fix Spheres, foraſmuch, at leaſt as 
wwe can colle& from his own context. Now all theſe,and even 


Plato himſelf likewiſe, thought that the Moon was the loweſt- 


of all the Planets; next to her, the Sun: and above the S»x 
the five Wandering Stars : Nor indeed doth it appear, that 
Archimedes himſelf Living a whole Age or two after them, re- 
preſented the Planets in any other, than this very Order , in 
that ſo famous Sphere of his. In which though Claudian tells 
us, that no more was repreſented,but only the Motions of the 


Sun and Moon ; 


Percurvit proprium mentilus Signifer annum, 
Et ſimulata novo Cynthia menſe redit : 


"Yet Cicero adds other Motions,when ſpeaking of Archimedes, 
© he ſaith;when he Colleed together the Motions of the Moor, 
« $wn,and five Wandering Srar,,he did the ſame as that God , 
« who in Platoes Timens tramed the World, that one and the 
« ſxme Converſion might regulate ſundry Motions, moſt dit- 
« ferent each from other in Slowneſs and Swittnefs.But Hyppar- 
churafterwardsfinding,that as wellthe Sn as the Moon and the 
otherfive Stars,did come ſometimes neerer to the Earth, and 
fometimesagain mounted up farther tromit;and plainl p___ 
ring that that particularApperance could not poflibly beexpli- 
cated by thoſe Spheres,that were all Concenerical rotheEarth: 
ctherefore,wholly rejeRing them,he refolved,that the Motions 
of the Planersweretobe accounted Ecentrick; and though he 
could not himſelfdetermine each particular,he yet demonſtra- 


the 


ted the#"y,in which Prolomy afterwards inſiſting, accompliſhe , 
| L1 
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Artic). 8. 
Hyppa: chus, 
W: o firſt obſer- 
ved the places 
ef the Fixt 
tary, accord. 
ing to Longite 
#34! La:itude. 


hi. 2414p. ;. 


the Invention.But before we advance further,we areto Com- 
memorate twoor three Perſonsof Note, by whoſeObſervations 
both Hypparchus and Prolomy profited —_— was Tt 
mochar«,who about three hundred Years before Chriſt,among 
other things relating 60 the Fixt Srars,Obſerved that that Srar 
which is called Spics Virgins, doth antecdle the point of the 
Autumual Equinox, by eight Degrees. And with him are we to 
joyn Ariſtilus,whoſe Obſervations of fome thing about the Fixt 
Stars Prolomy made great Ule of,in order to his demonſtrating 
thar the Fixt Stars never change their Latitude. Afterwards 
({carce anAge)lucceeded Erazoft benes,who being Library-keeper 
to ProlomyEvergeta the tormer,per{waded him toſet upthe A4r- 
mille inthe Porticusof Alexandria;which Hypparchus and Prolo- 


«my afterwardsmade Uſe of ; and himlelf among other things 


Obſerved,rhat the Obliquity of the Zod:ack was of twenty 
three Degrees,and fifty one Minutes; which account Hyppar- 
chus and Prtolomy conſtantly adhered to. 

Now that we may at length remember the great Hypparchus, 
who flouriſh't neer upen an hundred and forty Years before 
Chriſt: truly,we find it no eaſy task to recount, how highly 
Aſtronomy was beholding to him. For,in the firſt place,Exami- 
ning that foreſaid Obſervation of Timechars,with ſome others, 
albeit he could not conceive them to bein all points exaR, yer 
becauſe himſelfhad found that Spice Virgins did not antecede 
the Equinofial Point by more than fix Degrees, and the other 
Stars in the like proportion: he hence underſtood , that the 
Fixt Stars allo were moved Eaſtwardaccording to the Zodiack; 
and thereupon wrote a Book,of the Tran/greſſion of the Solftices 
and Equinoxes. And, being thatin his Time,as not long ago in 
Tycho Braches,there appeared a certain New Star,he*therefore 
* came to doubt ( to ſpeak the Langneey of Pliny concerning 
«* him) whetherthe like happenedotren or not ; and whether 
* thoſe Stars,that werethoughcto be fixt,hadallo fome certain 
« Motion peculiar tothemſelves. Wherefore(as the ſame Pliny 
* goes on) he attempteda raskot difficulty ſuthcient even for 
* the Gods themfelves;namely ronwnberthe Stars for Poſte- 
* rity,and reduce the Heavenly Lightsro a-Rule,fo that by the 
* helpof InſtrumentsInvented,the particular Place ofeach one 
*rogether with its Magnitude, might be exactly defign'd: and 
£f whereby men mightdiſcern , notonly whether they diſap- 


peared, 
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« peared,or newly appeared, but alſo whether they Removed 
* theirStations; aslikewile, whether their Magnitude Encrea- + 
« ſed, or Diminiſhed; Leaving Heawves foran Inheritance for the 
« Wits of ſucceeding Ages,it any were found acute and induy- 


<* ſ{trious enough to comprehend the myſterious Order thereof. 
* Andthis was the firſt Time when the places ofthe Fixt Srars 
were Obſerved and marktout according to Longitade and La- 
titude:and that Catalogwe of the Fixt Stars,which he Compoſed, 
is the very fame , which Prolomy afterward inferred into his 


Almageſt.ln the next place, He denoted what poſitions ſundry 5.7: cap. 


Stars Rad inreſpet each of other:whether they were poſitedin 
a right Line;or inatriangular Form;orin quadrateor ſquare , 


&c. As is manifeſt even from Prolomy himſelf. Further though t1d, cap.r. 


the Motions of Sun and Moon were already in ſome meaſure 


kno&n; yet he madethat knowledge much moreexa&.For,he #219 <7 
did notonly much Corre&the Calippick Period,formerly ſpoken 5,*.0Pprk 
of, but alſo, having Collected a long Series of Eclipſes (namely, a ( 
from theTimeof thoſe Babyloniſh ones, inthe Days of Mard;. clipſes for 509 ” 


cempades, down to thoſe Obſerved by himſelf, for full ſix hun. 7*977 *ogether, al 


dred Years together )and remarking,that neither the like Ec/ip- 
fe: did Returnon the ſame Days,after the ſpace of every nine- 
teen Years, nor that after ſome recourſesof ten Newennales, o; 
ten times nine Years, any {uch Eclipſe; happened at the times 
fuppoſed;and that the Cauſe thereof conſiſted both in the var: - 
ous Latitude'of the Moon,and the Anticipation of her Nod: or 
K'nots,and'Her Eccentricity,by reaſon whereof her Motions to 
her Apogeum were found to be ſometimes ſlower, and hole to 
her Perigeum more Speedy:therefore,we ſay, He comprehended 
and gaveReaſons for all theſeDifficulties,and compoſed certain 
Hyperheſes, and according to them, certain Tables,by which 
he couklifaftly and exatlyCaldulate and Predict whatZclipjes 
were to follow, how great they were;and when. And rhis was ic 
whicly Pliny remembred;when having fpoken of Thales , and 
Sulpitius Gallus he comes to mencion ypprchu «& After thelc 
« ({aith He) Hyppar#w: foretold the rſes of both Lumina- 
« yzet', for fix hundred Years to come ;- comprehending the 
&« Months,Days,and Hodrs of Narions, and' the Situations of 
© Dacestnd turhs of PLope : His' Age reftifying that heilid all 
th chitigs,ohly a9 CEE 
For,itmuſtberhat Hyppaychns,b "_ = precite TREE 
TEELE 2 uc 
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ſuch Eclipſes were tobe Viſible tothe Hor. of Rhodes, or Alexan- 
dria,pointed forth allo ſomeCountries,and principalCities,toge- 
ther with the Deſignation ofthe Months in uſe — as 
alſo the very Days and Hours when eachEclipſe would happen; 
and othe Przdi&tions ſucceeding to Rome,in the Days of Pliny. 
Again,it is well worthy our recital, that Hypparchus labour- 
ing with long Deſire both to conſtitute Hyporbeſes, and reduce 
into Tables the Motions of the other P/axers,or hveWandering 
Srers; and yet not beingable to furniſh himfelf eicher from the 
Egyptians, or from his Country-men the Grecians, with any 
competent Obſervations reſpe:tive to thole Planers(for while. 
the places of the Fixt Stars remained unknown,it wasimpolli- 
ble any ſuch could be made ) andagainthoſe he had himſelf 
made,were of much ſhorter Time,than was requiſite for the ec 
ſtabliſhing any thing certain and permanent in that fort :* He 
therefore only digeſted ſuch Obſervations as he had recorded 
by him into x beſt Order and Method he could deviſe;and fo 
ictt them for their Uſe and Improvement, who ſhould come at. 
ter himyin calc any were found capable af underſtanding and. 
advancing them.And at length,by good Forcune,it ſofell out,, 
thatthoſe hisObſervations came into theHands of Pro/omy, who. 
comparingthem with hisxOwn,and finding them Judicious and. 
Exact, thereuponfirſt began toere&t both Hypotheſes and 'I a- 
bles of Motions fit for thoſe Planets: yet not without much ti- 
merouſneſs and diffdence;becauſe his Obſervations being bur: 
few,nor of ſufficient Time, he durſt not promiſe himſelt any: 
certainty of his Tables tor any conſiderable Spaces,or number 
of Years.But for more aſſuranceler us hear his own ingenious, 
Confeflionin that point, * The Time(faith He)from whence 
*« we have theObſervations of the Planers ſet down, is ſo vaſtly: 
© ſhort in compariſon of the greatnels.of Czleft;et viciſlicudes,, 
< as that it rendersall Predictions hat are fos any-great num-; 
« ber of Years 40-come,inhrm and'uncertain, And. therefore L 
«* judge that Hypparchus(that zealous lover of Truth) conſider- 
« ing this difficulry,and wichal receiving not ſo many trueQb-- 
« fervations fromthe Ancients, as he bequeath'd co us, under- 
< took indeed the buſineſs of the Sun and;Afvon,and demonſtra-- 
* ed that it might be performed, by and Circular Mo + 
_ tions: yet,as for thatof the Planer;thoſe Commentaries of his 
* which haye comeinto our Hands, clearly ſhew, that-he at-. 


tempted . 
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«tempted it not: but collefing all his own Obſervations con- 
* cerning them,together in oneorder and method , for their 
* more commodious uſe,reſhigned them to the induſtry ofafter 
* 'Times,having firſt demonſtrated,that they-were notcongru- 
© oustothole Hyporbeſes , which the Mathematicians of thoſe 
* Days made Utc Ts gry 9 I am,that cicherthey 
© demonſtrated nothing atall, or elſeonly attempted the buſi- 
. *nefs, and left ic unfinithe. . But, Hypparchus being eminently 
* knowing in all kinds of Learning,conceived, that he. ought 
* not (as others had done before him ) to attempt , what he 
« ſhould norbe able to accompliſh.So thatwe ſee, Prolomy was 


the firſt, who from cruc Obſervations,reducedtthe Motions ot 


the Planets into Hypetbeſes and Tables correſpondent: 

But before we ſpeak more particularly of him,who Lived a- 
bout an hundred and thirty: Years after Chriſt;foraſmuch as in 
the ſpace of Time bztwixe H ypparchus and Prolomy,theſeStudies 


{o Flouriſhtat Alexandria,as that ulins Ceſar m—_—_ thence, came Soligeres, 

brought along with him that So//genes,by whoſe Afliſtance he f Alexandria by 
wws(e help Jul, 

Calar, endea- 


woured the re- 


cndeavoured the reſtitution of: the-Calendar, and ſo may be 
thought tohave propagated the Study of A/reoomy among the 


Articl 9. 


Betwixt Hy; 


parchus and 


Ptolomy, 


Romans: L.ct us reflect a little upon thatTime,and fee what care formacion of 
they then had ofC-/e/Fia/attes.Lnhe firſt place, Wearetolay 7he Calendar, 


alide ths Commemoration of Sw/picins Gallus (of whom more 
than once afore)asone that falls not under this account,concern- 
ing whom we may not yet A PO is induced byCicers, 
ſaying, While we ſaw that Gallus Dye,that Familiar Friend of 
thy Father,O Scipio,who was reſtiels inMeafuring Heaven and 
Eartb;L\ay,while we ſaw him Dy 21g even in that-Study; How 
often didDay opprels him,when he had ſet himſelftoObſerve 
and deſcribe ren intheNight? and. howoften. did Night 
oppreſs him, when he had begun his Speculations in the Aeon ? 
How was he delighted, when he had along Time before predi- 
&ed to-usEeclipſes of the Sun and Moon? &c. Forhe was a Man 
ckarly ſingularand in an Age when fo great Ignorance and 
neglet of gcodArts tyrannizedover Men Minds,being himict 
Studious and inquiſitive,could not but have borrowed his Skill 
either from Egypt or Greece, where having.obtained aSexzes of. 
Eclipſes,and the Way. of deducing them through the Circuit of 
nineteen Years (as we faid before) he became able ro'Calcu- 
late them,ſo as Cicero relates. For, as tothe reſt ; how great 


do. 
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1. Miteor. 7. 
Pythias Maſſh- 
lienſis,s Gaul 
and contempo- 
rary ts Alcx. 


of Maced. 


lib.7.capi60, 


doyouthink was the ignorance and neglet, nay even Con- 
tempt of Studies of this Nature among the Romans? Why truly 
ſo great,as that Virgil could not diſſemble it,in the Poſey attri- 
buted to Anchiſa; according to which the Romans ſhould indeed 
come to Rulethe World; bur yer ſhould yield to others inLearn- 
ing to know the Stars, and deſcribe the Heavens. 


Celiq; meatur 
Deſcribent radio, & ſurgentia ſider a dicent. 


And Caro himſelf is cited by Agellins to have leftin Writing, 
that it wasnot Lawful to Write what isin a Table kept by the 
High Prieſt : How often ſcarcity of Provifion would ha ppen ; 
How often the Light of the Sun,or Moon ſhould beDarkned : fo 
far,ſaith Gellius,did Cato contemn'the Science of Aſftronomy,and 
thought uſeleſs either to know, or foretel the Eclipſes of Sun 
and Moon. Furthermore,though from Times as high as Numa, 
the Romans made ſeveral Intercalations;yetthey took alltheir 
Art of that ſort,from the Greeks: and Pliny remarks, that in 
France,Spain and Africa,there was not one Man, who could ſo 
much asrellthe Riſing of the Stars. Nevertheleſs we arenot to 
forget,that among the Gauls was one Pyrbias,the Philoſopher (as 
Cleomedes calls him )of Maſſilia:who aboutthe Time of Alexan- 
der of Macedon ,' found the Proportion of the Gnomoen to the 
Solſtitial Shadowto be the ſame at Maſſilia ,” as Strabo tells us 
Hypparchus had Obſerved it at Byzantium;whio firft attempted 
the Northern Ocean,and Diſcovered the utmoſt Thule, in which 
Cleomedes coherently proves theSummer Tropick,to be the ſame 
with the Pelar,or greateſt of always apparent ones: and who 
(as from his Bo6k,de Oceano,may be inferred )was exceedin 
curious to find our what was thEPoſitionof Heaven,reſpettive 
to thEvariery of Countries 4nd Climates. But, not io ſoon 'to 
digreſs from the' Remans;Pliny delivers,that in thoſe firſt Times 
of Romes being a Common-wealth,the Invention of Dials was 
very Raw andItnperfe&: forthat they had only the Riſings 
and Settings named, outof twelve Tables: That aft6r forte 
Years,they addedthe Meridian,and by the indication of a tet- 
tain column,thElaſt Hour : nor that neither,but only in oat 
Weather,even aslong as till the firſt Panick War, Aﬀeerwart 
| they 
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they advanced fo far,as to make one,on two Swn- Drials; but not 
with Lines exactly correſpondent to the Hours, until about an 


Ageafter , when Q. Marchas Fbilippus ordered the Buſineſs Quins Mar- 
more —_— and ſucceſsfully. And,becauſe the Hours of the cius Philippus, 

yet uncertain in Dark and Cloudy Weather, &*.. 
Nifica Scipio began to divide the Hours of Day and Night —— 
equally by Water diſtilling trom Veſſelto Veſlel,and called it 


Day remaine 


The Dyal within Doors , inthe Year Urbs condite DXCV. And 
till then,faith Pliny, Populi Romani indiſcrets Lux fait. Andthus 
much of Hyp 2 and ſome Aſtronomers betwixt him and 
the Prince of them all, Prolomy. 


And of him,ſo great is his Name, all we need to fay,is only, Articl. rs: 
that he was the wery founder of the Art, or Science of Aſtronomy. Prolomy, r5e 
For, though Hypparchzes had indeed, as it were hewn out the true found.r of 


Stones and Beams fit for ſonoblea Structure,and prepared good 
part ot the Materials ;yet wasit Prc/omy alone who put them in- 
toOcder and Form,and by adding many admirable Inventions 
of his Own,by intinite Labour and Coft, erected that fo famous 
kuilding,worthily called Mey4a1 EluwmSis, the great Co-ordination, 
Con#truttion, or Compoſition: which conſiſting of no leſs than 
thirteen Books, contains all the Doctrine , that could then be 
advanced, concerning the Sw, Moen, and aſwell the Fixt , as 


Wandering Stars.And,albeit one Day teacheth another, and . 


that(asHimſelfhad truly foretold)there came others afterHim, 
who ſaw good caule for the Caſtigation and Corre&ion of ma- 
ny things delivered in that Work : yet;inthe general, the Are 
he had inftitured, remained Firm and Conftant,and was after- 
wards imbraced,not only by the Alexandrians,butalſoby all the 
Arabians, Latins and others, whodevoted theralelves to the Ser- 
vice of Urania, everſince. For, thatthe Study of her Celef ial 
Myſteries continued in ==ur efteemand Veneration,at Alexan- 
&+1,forſomeAges after hisDeceaſe,may beundeniably atteſted, 


notonly from hence(but among others)both Theon,and Papprs, Who nex: re- 
named Alexandrians, were eminent therein. ; of which the one ſigned it to 


put forth eminent Commentaries upon Prolomies Works, and Theon ana. 
Pappus, ber 
Alexandiiandt. 


the other,among ſundry excellent Pieces, of which his fxth 
Book-of Mathematical Colleftions is one, . obſerved, that about 
four hundred Years from Chriſt,the c—_ of the Ecliptick 
was notlo great, as Eratoftbenes, Hypparchws and Prolomy had 
conceived : but neer uponthe lame we diſcover it to be in our 


Days 


— - — —_ —— — - - _ 
= ” 


264 


Of the Antiquity, Pzogreſs 


And long after , 
go Albaregnius, 


ten My 


Alphraganus, 
and other Ara- 
dians. 


—— — ——  —— —— 


Days:weſay thatthisisnot the only Monument that is extant of 
the Flouriſhing of Afronemy at Alexandria ; long after Prolomy 
had given it ſo great a Reputation ther& but there remains a- 
nother as Freſh and lively ,which is the Memorials of thoſe Pa- 
triarchs of the Alexandrine Church,to whole Judgment: the de- 
termination of that great diſpute about the true Time of Ea- 
fter,vvas thought fit to be wholly referred;aſwell by the Nicene 
Ceuncel,as by divers Learned B1iſbops afterward;and by Holy Leo 
himſelf,then Pepe. Now,among thele Patriarchs were Theophi- 
Ims,Cyrillus, and Proteris , whole advice and direftions were 
thoughtneceſſary,in regard that the Controverſies raiſed about 
the Celebration of Eaſter,about the 'Time of the Vernal Equinox, 
about the Full- Moon next following,and about conſtituting cer- 
tain conſtant Rules reſpeRive to them ; could not be berter 
compoſed,than by the definitive ſentence ofcheſe Prelates,who 
Living at Alexandria,where Aſtronomy was in {uch Height,had 
the alvantage of Others, in point of knowing thoſe things 
which were requiſite to the finding out of the Truth.But,of the 
Arabians,who in the Study of Aſtronomy ſucceeded the Alexan- 

drians,and traſlated intotheir own Language, the Great Com 
fution of Prolomy, which they called Almageſtum; the Firit, and 
moſt worthy to be remembred,was Albategnius, otherwiſe cal- 
led Mabometes Aratenſis,born of a Family of the DynaFft e of 
Syria; He about 8-0 Years after Chriſt,made divers CeleHial 
bſervations,partly at AraFa,and partly at Antioch: and found 
both that the Apogewm of the Swn,{ince the Days of Prolomy,was 
advanced to the tollowing Sign;;and that the Stars did regrels 
toward the Eaſt,oneDegree,not in the ſpaceofa hundred Y ears, 
as Prolomy alſo had deſigned; but of fomewhat lefs than ſeventy: 
as alſo,that the Obliquity of the Ecliptick, according to Pap- 
pus his 'Theory,was leb (viz.above 23 Degrees 35 Minutes ) 
with many other particularsconcerning as well the Fixr-Stars,as 
the Planets: whereupon he bothCorreRedProlomy in manythings 
and compoſed new Tables,and wrote a Book intituled, De /c+- 
entia Stellgrum. Atter him,within ewoor three Ages following, 
lucceeded Alpbraganus, Arzachel, Almeon,and other Arabians, a- 
mong whom (as bring already tainted with that ſuperſtition 
which had corrupted the ſim liciry of _— with Aſtrole- 
gical Fooleries)ſome certain Fews,as ambitiouſly affeRting the 

glory of Divination as the others, intermixed themſelves. . 
After 
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Atrerchem,tor a longtime,theV Vorſhip of Urania lay neg- 
leed,nor did Aftronomy receive any the leaſt, confiderable)ad. Articl.1 1, 
vantage byObſervators;till neer aboutfour hundred yearsſince, Aiptonfus X. | 
AlphonſusKing ofCaſtile and Leon,being himſelfalſorouche with 7 ©; 
the curiolity of Afrolegical predictions,and diſcovering that the ;.; .1, a1 
Tables as well of Prolomy,as Albategnius were not exactly agree- phonſine Ta 
able with theCceleſtial motions;ſet himſelf ro the compoſing of blcs 
new ones;and tothat pu rpoſe convocated asmany Arab.and Few: 
as were eminent in thoſe Days tor 4Hren.imploying them about 
Obſervations neceſlary toſo great aV Vork,and comparing with 
them thoſe of theirPredecellors,that ſothey might he the more 
exact in the performance of their task propoſed. And very me- 
morable itis,that(as hath been credibly reported }He ſpent four 
hundred thouſand peeces ofGold on that undertaking:a muni- | 
ficence truly worthy theHeroick mind of ſogreat aPrince,and 1 
which well deſerves to be had in perpetual commemo-ation | 
by all lovers of Learning:but lomwhat unhappily imployed, in 
reſpe& thePerlons ſet a V Vork were not ſo ſerie in ſtudiouſly | o 
and conſtantly olerving,as (crupulouſly computing, direing þ 
their calculations notſo much to what themſelves and others had I' 
really obſerved,as tocertain traditional myſteries orCabaliſtical 1; 
dreamsthat we may pals by their heedleſsnefs, whichRegi mer. ſ 
deteing,perceived,that they had miſtakenthe true places ofthe | 
FixtStars, by very near two whole Deg.as accounting the num- | 
bers of Prolemy,as if they had bin conſtiruted by him from the W 
beginning of the Years of Chriſt. V Vhich conſidered, we have li! 
the leſs reaſon to wonder,if the Tables compoſed by them,cal- J!! 
led from theKings name,the A/phenſime,and ſometimes from the | 
place, where they were made,theToleran Table: (whence alioHe, (| 
who wasPrebdent of that aſſembly of 4fron.is ſaid to have been | 
| 


one 1jaac Chanter of the ToletanSynagogue) have been tound, e- | 
ver ſince the time of K.Alphen/us,to diſagree with theHeavens, q| 
and to requirethe review and caſtigation of ſome new and more | 
faithfull hands. Thence forward Aftron.lay neglected, and al- 4% whom | | 
m5ſt buried inOblivion (only Thebitius an Arab.and Prophaling **e Science lay 
a Few,oblervedin the mean time {ome ſmall matters,abourt the _ ea, Bilh, | 
motion of the Fixt Stars, and the Obliquiry of che E- , ny 
cliptick, ) until about two hundred Years fiance, Georgin# 1, Regio- 
Peur-bacchius,and Fohb.Regiomontanus, hisdiſciple,ſzemed to re- montamws 4- 
viveit.For theſe worthy mendelivered it out of the donble colud w/c. [1 
of ignorance and vanity , which the Arabians and Fews had f 
M m raiſed , f 
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and ogain cul. raiſed to theObſervationsof its Luſtre; and kindled the Light 
vated rhe thereof afreſh in Germany : reducing Prolomy, providing In- 


= ſtruments,and making not a few faithful Obſervations:though 
they were not ſoHappy, as to bring their deſign to that 
perte&ion they hoped and had propoſed to themſelves ; both 
"Ty of them dying in the middle and Flower of their Age. 


Then follewed , Animated by their example, Nicholaus Corpernicus(a Boruſſian 
the not acuce born,and Canon of the Cathedral-Church of Warmes, ſituate neer 
Nich.Coper- Fruemburgh , in the ſame Country)about the beginning of 
Rn 7e- the laſt Age, ſeriouſly addreſſed himfſclt ro the Hluftration of 
= f Pythe- Aſtronomy,and reviving the long neglected Syſteme of the 
voras, concery- #/orld CXCogitated by. Pytbagoras,he made many goodObſerwa- 
.»g the Earth; tionsin order to the compoling of new Tables.But,foralmuch 
"20499 as he coald not determine any thing concerning the Fixt Stars, 
beſades their Promotion Eaſt ward,which they appeared to have 
made ſince Ptolomy's time;he therefore compoſed ſome Canon; 
of their motions,andthoſe as exact as pollibly he could : yer 
both thoſe,and the PrutenickTables that were built upon them 
were incorre{pondent to the motions of the Heavens, though 
leſs incorreſpondent than the Alphenſire.Nevertheleſs,the man 
is to be highiycommended,both tor his ſublime perſpicuity,and 
modeſty, in that foreſeeing hisCanens would need correction , 
he waswontfrequently toexhort and encouragethat ingenious 
young man, Georgius FoachimusRheticns,deeply enamoured of 
theBeauties of 4ſtronemy,to apply himlelt principally to the 
Reſtirution of the Fixt Srars,and chiefly of thoſe,which were 
in the Zodiack,or neer it,and with which the Planers migh be 
moſt coyeniently compared : Becauſe, without their Reſticu- 
tion,it was impoflible either to attain tothe true Places of the 
Planets,or to atchieve any thing of Moment or certainty, to- 

ward the Advance of Aſtronomy. 
Aticl. 13. And then at laſt enters thatNobleDaweTychoBrabe ,upon the 
And laftef Theatre of Aftronomy.Who( as hein theimplute of hisGenius ) 
Allghe noble yas addicted to Beholding and noting the Stars,even almot as 
___ —_ » ſoon as he ſaw the light of them ; was {o much the more 
the reſt in dif. ſpurred on by that advice ofCopernicus,publiſhed in theWorks 
coverier and;n. Of George Foachim newly mentioned, by how much the more 
veution'.. clearly he diſcerned the impoſſibiliry of determining the true 
and proper place of that famous New Srar(appearing in the 
+ Conſtellation of Caſſiopea,from the —_p—_—_ ot Noevemb.in the 
' Year MDLXXILtor abovefixteen _ 
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the reſtitution ofthe FixrSrars to theirs. For,He plainly perceiy- 
ed,that moſt,if not all the Errors,which had bin found in 4- 
ffronomy,even fron its firit foundation or original.cook their 
riſe chiefly from hence,that the Fixer Stars realiy were not in 
thoſe places,in which they were ſuppoſed to be byObſervators; 
But ſome of them were much neerer,and othersagain as much 
farther off;and this, whether becauſe Hipparchusin the beginaing 
had not with due exacnels conſigned all the: Fixt Stars to pe- 
culiar places,which indeed he had deſigned by the Sextanrs of 
Degrees(and truly it is very difficult at once to invent any 
thing of Moment,and perfet the invention )or whether becauſe 
the Tranſcribers of Prolomy,out of careleſneſ(s,or ignorance,had 
corrupted theOriginalText in many places; or whether the 
Additions afterward made,in reſpe& of the Stars progreſs to 
the following Signs ,had occaſioned any miſtake and imperfe- 
&ion in thatTheory;or whecher by any other unhappy cauſe 
whatever. Now,inOrder to this great Work,of Recifying 
thoſe fundamentalErrors,it pleaſed Fate,thatabout the very 
ſame time,that truly generous and never enough commenda- 
ble Prince W. Landgrave of Haſſia,had zealouſly devoted his 
Mind and _ to the ſame care,of reſtoring the Fixr Srars 
ro their true 10ns: but yet the honour he aimed at, was 
decreed only for the incomparable Tycho; who in anHeroical 
bravery of Soul, had now reſolved with himſelf co enterprize 
no lefs than the Inſtauration of the whole Science of 4fronomy 
from itsvery fundamental;and fo to ſpare neither labour, nor 
coſt (eſpecially while he was fo happy,asto have good part of 
his expences defraied by the liberal contributions of that E- 
minent Mecenas, Frederickthe II.King of Denmark,who thereby 
Recorded his name inimmortal Characters on the leaves of 
Fame )that ſhould be neceſfary to the making all forts of Ob- 
ſervations requiſite, As ſoon therefore as he had furniſhed him- 
ſelf with that Afromomical Colledge; or Tower for Ovuſervati- 
ons, built by him in the 1lavd of Huenna,to that purpole af- 
ſigned him by the King,and furniſhed that Heavenly Cittadel 
by him called Uraniburg,with ſtore of exquiſite and magnitt- 
cent Inſtruments Mathemarical,he begun ( having provided 
himſelf of fundry learned and competent Coadjutors)exactly 
to obſerve the Altitude of the Pole, in thatPlace, by theCircum- 
Pelary Stars. By which underſtanding likewiſe the Alritude -_ 
M m 2 the 
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the Equater,he pointed out the Equinodia/Points,by the paſlin 

of the Sun through them : and attending beſides to the mid. 
dle parts of Taurus and Leo,he found out the Apogeium of theSun, 
and the Eccentricity of it,and deduced itsCourte from the point 
of the/Vernal Equinox. Moreover, fromVenus,in theDay time com- 
pared with the Swn,and in ctheNight with the FixtStars;he en- 
deavoured to ſearchourt the Righr Aſcenſions, and Declinations of 
the FixtStars:whichtheAncients had pertormed,but fallaciouſly 
by uſing theMoomnot Venus,to that purpoſe. And his ſuccels was 
as exquiſite as his care in this,that he conſtiruced chat Brighe 
Star which is in the top of Aries,and ranged the chief of thoſe 
in order along the Zoazack:and then advancing to enquire or 
rathcir find out the diſtances of the reſt atwell from themzas 
each from other, he defined both the Right Aſcenſions and De- 
clinations of all;preſcribed their ſeveral Longitudes and Latitudes, 

and added to the Catalogue of the Ancients about 200 other 
Stars,wholly by them omitted. Becauſe the Ancients, Living 
in an Horizon much more Sarbern,had obſerved and fet down 
neer upon 259 Starsthatare inviſible in the Daniſh Horizon , 
whichis highly Northern:and Tycho again collected about 205 
more than they could diſce:n;and as being ſomwhar ſinall, he 
intermixed them among others of greater maganitude.Further, 
having in the mean ſpace,alwaies obſerved the paſlings of all 
the Planets through the Merid.and their ſeveral diſtances from 
the chigf Fixt Stars neereſt ro themyhe laid ſuch folid Foun- 
dations,as by them might be exactly known,not only the true 
places of each,bur alſo their ſeveral Motions.So that he came 
very neer the height of his noble hopesof building the whole 
Theory of Aſtronomy anew from the very ground,and of erec- 
ting compleat and everlaſting Tables beGalculation thereup- 
on: but alas prevented by an immature death He could not 
accompliſh his deſfign.It was very much,however,that hewene 
lo far,as to have recorded and bequeathed coPoſteriry ſuch 
excellentObſervations,by which Kepler was ſoon after enabled 
to compoſe an intire Theory,and make the Tables called the 
Rudolphine; and by which,and others atterward coatriveable, 
whatevercan bedeſiredintheſecTables,may be fully ſuppliedand 
perfected. Andthis amongthe reſt deſerves ſingular commenda- 
rions,that he lefr us the FixtStars re-inſtalled in their true man- 
Gons: wherein healone,in few YearsPraRtice,pertformed and h- 
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niſhed that prodigiouſly greatWork, which no man fromthe 
Days of Hipparchus,had either attempted,or in any meaſure 
Advanced. 

I paſs by many other admirable diſcoveries of his,as that he 
was the firſt who demonſtrated all Comers to be carried freely 
through che Ethereal Spaces;that Refra#ioms ought to be care- 
fully conſidered and allowed for,and how;that he perceived 
that the Latitude of the Mocn ought to be augmented by more 
than a Quadrant or fourth part than had been conceived;that 
he almoſt demonſtratively convinced the Latirudes of the Fixt 
Sters to be varied,that he excogitated an Hyporbeſis,which all 
thoſe who cannot allow of the Prolomaical, tor fear to allow 
the Cpernican, may well adhere to and defend:with many 0- 
ther things,as dithcule in their invention, as excellent in their 
uſe. And obſerve only,how vaſtly he tranſcendcd all that wene 
before him,in point of exactnels and certainty.As for Inftri- 
ments Mathemetical,it is well known,He made ſich,as tor the 
condition of cheir martter,for the Vaſtneſs of their magnitude, 
for the _ ot Forms,for the care of their claboracion,for 
the preciſeneſs of their diviſions,and for the Facility in uſing , 
as the World had never the like before. Again,fo prodigious was 
his and hisCoadjutors(ubrility,diligence,induſt. y;cthat whereas 
the Ovſervations of Hipparchus,Prolomy , and all others before 
him had bin marked our only by the Sixth,or at moſt by the 
ewelfta pat in gar deſigned all his by the Sixtieth 

art» of D2g. called Mznutes,or Scruples, and very often allo 
by lubdivifions of Miutes.So chat we may well demand what 
comparilon can be made berwixt that groſs way found out by 
Eratoſtbenes,and approved and followed afterward by Hippar- 
chus and Ptolcmy,tor the Obſervation of the Obliquity ot the 
Zodrackand that molt Fine and exact one invented by Tyche? 
His being,by a diviſion of the AZerid.into 83 parts, and the 
Interval of the Trepicks deprehended rotakeup 11 of them, ict 
appeared that the diſtance of one Trepick from the Equator, 
amounted to 5 of tho'e parts and a halt,or by a reduction of 
them againtoDegrecs of 23Dcg. 51Min.and 4 parts,and theirs, 
being by an hol.owed Hemiſphere of Stone,with a Gromon C- 
re&:d in the middle,as we have tormerly deſcribed it;and to 
what Deg.of (ubcility and exaneſsthis way of commentura- 
tion could arrive,the m2aneſt Novice in Aſtronomy may ſoon 
judge ;ThatQuadrant likewiſe of Pro/umylo much admired by 
a1cienc 
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ancient- Authors; PrayHow vaſtly ſhort did ic come of the per- 
fection of theleaſtthatTychouſed?And the ſame may be faid of 
hisRules ; for,that thoſe Armills, fer up by Prolomy in the en- 
trance-of Alexandria had any thing in them comparable to 
thoſe erected by Tycho in his Uraniberg , cannot in the leaſt 
meaſure be argued from the otherInſtrumears then in uſe. It 
is notneceſſary,we ſhould here again review thoſe machina- 
ments, orEngines,which che old Eg yprians and Babylonians made 


. uſe of either in diſcerning theSgins of the Zodiac, or taking 
' the Diameter of the Sun: or thoſe, which Ariſftarchus and Ar- 
. chime.les uſed, for commenſurarting the ſame Diameter. Only 


we cannot but wonder,by the by, how Ariftarchus, having ai- 
med ſo near the white « fr Yr the matter of the Suns Dia- 
meter, and determiningit to be the72oth part of theCircle,or 
half aDegree;as is delivered by Archimedſhould yet err ſowide- 
ly in his book of Magnitudes and Diſt ances,as to make theDiame. 
ter of the Moon(which in truth is very neer as great as that of 
theSun)to be the 1 8oth part of theCircle,or 2Deg.when he cal- 
led it the Fifteenth part of a Sign, which miſtake of his was long 
ſince taken notice of by Pappes.Nor is there any neceſlity,why 
we ſhould ſurvey thoſe ments,that Albategnius, Purbacchi- 
us, Reig iomont anus,Copernicus and other more modern Aſtron.uſed: 
conſidering,that behdestheRules made by pm. Tar pans pang 
BernardusWaltherus, hisDiſciple,preſerved, and had recourle to, 
in his Obſervations of the Suns Altitude)they came ſo rſhort of 
the leaſt of Tychoes,in pointof exareaſoning,and amplitude,that 
they deſerve rather to be perpetually forgorren,than remembred 
to competition. However it is ſeriouſly ro be wiſhed,that the 
Obſervations made by thoſe incomparableInſtruments of His, 
may ly no longer concealed from the World (for by fingular 
Providence they have been hitherto preſerved,asGaſſendus at- 
reſteth, in the ifs of Tycho) but ſoon be brought toLight. And this 
as well for ſundry weightyConſiderations therealledged byGaſſ. 
as for this,thatnot all theStars,of whichTjcho hath given a copi- 
ousCatalouge in hisProgynma/mata , may be found reduced to 
congruousCalcularion(in.as much as they do not exactly cor- 
reſpond with theHeavens )and that variousCatalogues haye been 
pretended from the ſame,which are very much ditferent each 
trom other:forall the difkcultics hercupondepending may ſoon 
be removyed,and all miſtakes rectified , by having recourſe = 
the 
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theFountain, orOriginal obſervations, which will clearly declare 


what hath been already corruptly deduced,and what may be 
at -_ carefully and demonſtratively deduced from them. 

And,in the mean while,if Hipparchus his memory be ſo high. 
ly and(indeed)juitly precious among learned men, for his great 
merits in excogitating and framing Inſtruments, whereby to 
take the dimenhons,diftances,motions &c. of Heavenly bodies: 
certainly, that of ourTz«bo ought to be as highly eſteemed by 
us and all Poſterity; ſince he alone,for ſo manyAges together 
was found,that durſt not only imitate him in thoſe ſublime in- 
ventions; but ſo imitate,as very much to exceed him.For m 
part,truly ; fince Hipparchus may rightfully be called 4rlas the 
Second: I ſhall do but juſtice toname Tycho, Herenles the Second , 
who releiving his Predecellor,longlanguinſhing and ready to 
faint under ( prodigious a burden; which doubtleſs was the 
Reaſon, why Kepler called him,the Modern Hipparchus. 

And thus have we in a ſhortRelation,rchearſed toyou,what 
we could gather together,concerning theOriginal,Progreſs,and 
Advance of Aſtreonomy,from the higheſt of times,of which there 
remain any Authentick memorials,down to the deccaſe of Ty- 
choBrahbe,the Noble and the Great. As tor what Additions this ex- 
cellent Sciegce hath received,by the induſtry of AfFronomers in 
this mk a, e,by the help of theTe/ecope,whoſe Invention 
may ſcem = been unhappily deferred too long,as being 
deferred cill fomeYears after Tycho's death:they may be eafily 
ſummed up. For all chat our Days can juſtly x My the ho- 
nour of dilcovering is, 1 .)che ſpots in the Sun: ( 2. }the inequa- 
lity of the ſuperficies of theMuon : (3) Venus ſhitting her ap- 

arances,as doth theMoon: (4) Mercury and Fupiter in ſome 
Progentengdeing thelike:(5) Fupiter with a kind ofa bound 
about him,and guarded wirh four lefſer Stars as Attendants : 
(6) Saturn triple-bodied : (7) the Gallaxy fully beſet with 
mall Scars: and (8) divers pale afſemblies of ſmall Stars 
ſeeming to be only little white clouds inthe Welkin,withſome 
other particulars lately remarked. Now if you pleaſe to add 
this tothe former ſummary: you have the whole(though briet) 
Story of Aſtronomy, from its very infancy to that augmented 
ſtate it now hath attained : I with I might have ſaid to its Full 
growth and PerfetFion. But,alas ! that is reſerved for Poſterity. 
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A Catalogue of Books, Maps and Inftruments , Made and Sold by Joſeph Mexew 
at iis Shop in Ludgate-Streer at the Sign of the Atlas, 
! obes Celettial, ard Terre'trial cf al! fixes. 

(3 Spheres according to the Prolomean, Tychonean, Copernican Syſteme : Wir! 
Books /er t1.+ uſe of them. 

The Spirai Line, Gunters Quadrant and Nocturnal ; Pr.nted and paſted. Bla- 
graves Mathematical jewel 5; 1 4c very exactly on Paſt. beards ; about 1 7 inches 
Diametcy. Vignola, & the Compleat Architect A new invention to Raiſe Water 
higher than the Spring. With Certain Engines to produce either Motion or ſound 
by the Water. A 7wtor to Aſtrology. Concave Hemilplieres wherein are depified 
all the Stars and Conttellations o7 Heaven ; ana jerve for a Caſe, for a Terreſtrial 
Globe. Wherein is deſcribed all the Countries of the Earth, 

An Exa&t Survey of the Microcoſme. Being an Anatomic of the Bodies of Man 
and Woman. By Remclinus and others, Engliſbed |. Ireten Chirar, 

A Map of all the World; 4 Foot leng,and 3 Foot deep;paſted onCleath anidColoured, 

A Map of the Engliſh Empire in America, deſcribing all the Places inhabited 
there by the Engliſh Nation ; aſwel on the Iſiands as en the Continent, 

6. Scriptural Maps, 1.0f all the Earth : Ana how after the Flood it was divided 
among the Sens of Noah. 2. of Paradice, or the "Garden of Eden ; with the Countries 
eircumjacent in\ab:ted by the Patriarchs.3. The 40 years Travcl of the Children of 
Iſrael throng/: the VVilderneſs. 4. Canaan; or the Holy Land : And how it was di» 
wided among the Twelve Tribes of Wracl : and Travelled threugh by eur Saviour 
and his Apoſtles. 5. The Travels of Saint Paul and other of the Apoſtles, in their 
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and eaſy performance of Multiplication, Divifion, and Extraftion of Roots. Price ſh. 
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